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PART I.—(c) FIRE PREVENTION. 


By C. W. REED. 


Until very recent years the fire equipment on passenger vessels was somewhat meagre, consisting 
mainly of portable extinguishers, hoses for the deck service lines and foam where oil fuel was fitted. 

However, the serious fires on large steamers which have occurred in the last few years, have focussed 
attention on fire equipment, and an enormous number of fire-resisting compounds, paints, extinguishers, 
alarms and other gadgets have been put on the market. A short description of typical devices will be 
given later. 


CAUSES. 


First, however, let us review some of the causes and means of prevention of fires on ships. 

When considering the causes of fires on ships, it should be borne in mind that it would be hard to 
find a more carefully prepared “bonfire” than a big passenger vessel, with its large number of cabins 
consisting of wooden partitions dried by long exposure to hot dry air, wooden furniture, bunks, bedding 
and go forth, combined with veritable flues in the shape of alleyways, the flames being also assisted by the 
ventilating system. Again, the maze of electric wiring behind the woodwork and the numerous electric 
heaters, points and lights demanded on modern vessels, all add to the risk of fire. In this connection, the 
danger caused by overheating of the high powered lights buried in concealed fittings for the indirect 
lighting now in yogue, should be emphasised. It is not the intention of this paper to suggest that all 
passenger vessels are dangerous, but to bring out some of the more undesirable points so that they may 
be eliminated in future designs. 


It is difficult to assign the cause of most shipboard fires, as the evidence is usually destroyed by the 
fire itself. 

In some recent investigations into the causes of fires at sea, it was found that out of a total of 688 
fires on board ships which oceurred in one year, the cause in 479 cases was unknown. 


Of the remainder, 78 were stated to have been caused through explosions, including backfiring, 
32 by spontaneous combustion, 27 by extraneous causes (such as one ship on fire igniting another), 
23 to Act of God or other causes, 28 due to oil fuel or oil cargo, 8 to electrical equipment, 6 to welding 
plants, 4 to acetylene generators and 3 to arson. 


Of these fires 384 occurred in dock, 253 at sea and in 101 cases it was not stated whether the 
vessel was in port or at sea. 

Fires originating in the cargo holds numbered 136, in the bunkers 96, in the machinery spaces 73, 
in petroleum cargo 16, only 7 in insulated spaces (often considered a serious danger spot) and 360 
elsewhere or not stated. 

Of the many unknown causes of fires it is safe to say that a very great number, on passenger vessels 


in any case, are due to human negligence, such as leaving lit cigarettes or matches in proximity to 
inflammable substances, or electric heaters inadvertently directed towards curtains, and so on. 


PREVENTION. 


It will be seen from the foregoing résumé of some of the causes of fires on board ship that the 
precautions needed for prevention, detection and extinguishing of fires must be of a varied and 
comprehensive nature to be effective, that is to say, no one system can prevent or deal with all the 


26 


various fires likely to occur. For passenger vessels it is considered that by far the best is the human 
patrol. To be effective, the patrol should be thoroughly trained in fire detection and fighting methods, 
be very frequent and cover the whole ship. 


This may be costly, but if well done is a good form of insurance and superior to any automatic 
alarm or detector. 


Other obvious precautions should be insisted on, such as electric supply to empty cabins or 
cargo spaces being cut off at the mains, fine mesh gauze fitted over ventilators which may be convenient 
for depositing cigarette ends, spark arresters fitted to galley funnels and so on. 


Other preventative measures suggested are the abolition or reduction of the amount of inflammable 
materials used for constructional, decorative or furnishing purposes. New designs should be considered 
with regard to arrangement of cabins, alleyways, stairways and lift shafts in order to obviate through air 
currents. Fireproof doors should be fitted in alleyways, especially near stairways and cross alleys. Main 
fireproof bulkheads should be carried the full height of the vessel and not stopped at the various decks. 
Consideration might be given to the fitting of “ fireproof cofferdams,” consisting essentially of two steel 
bulkheads about two feet apart, extending the width and height of the ship, and constituting a 
cofferdam which may be flooded by means of sea valves and pumps in case of emergency, and so isolate 
the fire to one half of the vessel. It is considered that this cofferdam might take some considerable time 
to fill and would constitute difficulty in access in accommodation. It has been fitted to at least one 
French liner, however. 

There are many processes now on the market for rendering timber and paintwork non-inflammable, 
and a short description of some tested methods might prove interesting. 


There are several processes on the market claiming to render timber fire resisting. Briefly, the 
treatment consists of submitting the wood in a closed cylinder to a steaming and vacuum treatment when 
the sap and moisture in the pores is vaporised, after which the wood is impregnated with a solution, 
under pressure, of antipyrine chemicals which, on drying, leaves the chemicals in minute crystalline form 
embedded in the fibres of the wood. When heat is applied the crystals expand and form a glassy coating 
which prevents the oxygen in the air combining with the wood. In consequence no spread of fire 
through the treated wood can take place and the wood merely chars. It is stated that wood treated in 
this manner is used in the * QuEEN Mary” and the Royal Navy, ete. 


Another method of treating timber is by applying fireproof paint. The names of these so-called 
fireproof paints are legion, and tests on many of these have been witnessed by the author on behalf of 
the Committee of Lloyd’s Register of Shipping. The results obtained on some are extraordinary, and on 
others disappointing, to say the least. 


Several experiments were witnessed, the first, more spectacular than convincing, consisting of two or 
more open packing cases placed on their sides on bricks. One of these cases was painted with the fire- 
resisting paint, and one left untreated. Equal quantities of shavings soaked in petrol were placed inside 
and ignited. The untreated case, of course, was entirely consumed, whilst the treated case was found to 
be intact after the inside fire had burnt out. In this box, numbers of large unbroken blisters had 
formed inside. These blisters, which were of a metallic nature, were scraped off, and the wood underneath 
was found to be only very slightly charred, which would indicate that the timber had been protected to a 
remarkable degree. Further, and more astonishing experiments, consisted of painting a piece of timber 
on one side only with the paint, placing the timber vertically on a stand and applying the flame of a 
blow lamp to the painted surface. The blow lamp flame was stated to have a temperature of 
2,500°-3,000° F. at a distance of 7 ins. from the nozzle. In this case, the flame was left playing on the 
painted timber for over half an hour. The lamp was then removed, the blistered paint scraped off, and 
the wood underneath found only slightly charred. 


Woodwork coated with of these preparations may be given a finishing coat of ordinary oil paint 
or enamel. It is not claimed that the covering paint is rendered non-inflammable, but that the fire- 
resisting paint acts as a barrier between the flames and the wood. 


Photographs taken by the author at a demonstration of one of these paints are shown (Figs. 1 and 2). 
The treated box is seen to be intact, whilst the untreated one is burnt away. The blow lamp playing on 
another sample is visible on the bench in the background. 
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Other fire resisting materials include asbestos in the form of clothes, boards, etc., and also various 
protected plywoods which may consist of a plywood enclosed within galvanised sheeting; it is claimed 
that while the wood may char, burning cannot take place; aluminium may be used instead of galvanised 
steel. Other variants are plywood which has been subjected to a fire-resisting process, or plywood 
glued under hydraulic pressure to asbestos slate. 

A point to be noted in connexion with the use of this type of material for structural work is that 
the strength of the material in some cases is practically destroyed, so that collapse may take place. 

Stowage of cargo is important in respect to prevention of fires, but it is not considered to be of 
interest to members of the Association. 


The Board of Trade issue a booklet dealing with the carriage of dangerous goods, but other goods, 
such as fibrous substances (wool, flax, tow, copra, etc.), should not be stowed with oils or fats, etc., 
owing to the liability of the former substances to spontaneous combustion. 


DETECTING AND EXTINGUISHING APPARATUS. 


It is thought well to deal jointly with apparatus for detection and extinction of fires, as often the 
piping and gear fulfil both functions. 


Once again the human patrol is emphasised as the best means for both purposes, provided it is a 
frequent and efficient patrol, and not merely one ancient night watchman dozing in the galley, as is so 
often the case, especially in port. 

The patrol will, of course, know the positions and uses of the hoses on the deck lines, stop valves, 
portable extinguishers, alarms, smoke helmets and so on, thus being able to bring into action as soon as 
possible the correct article required. 

As, however, a patrol cannot be in every part of the ship at all times, his usefulness will be greatly 
supplemented by the fitting of automatic alarms, detectors and extinguishers. ‘These are generally of two 


kinds, those suitable for passenger accommodation and those for inaccessible spaces, such as cargo holds, 
stores and so on. 


A brief description of the principles underlying the better known types will now be given, and it can 
then be left to the Surveyor to recommend whichever type he considers most suitable for the particular 
part of the vessel concerned. 


A system for use in stores, cargo holds and other inaccessible spaces, gives warning of a fire in these 
spaces by sight and smell. 

[t consists, shortly, of a system of pipes led from each space to a cabinet on the bridge. A fan 
draws air samples continuously from these spaces in turn through the cabinet, where a light beam makes 
any slight trace of smoke visible and indicates the hold from which the smoke is drawn. After passing 
the cabinet the air is exhausted into the wheelhouse, giving a further fire indication by smell. 

To ensure reliability the fans are in duplicate and are fitted with an automatic “trouble” 
signal. 

A system usually combined with the system described above, consists of a battery of carbon dioxide 
cylinders manifolded together, and connected by means of a quick discharge non-freezing valve into 


the pipes to each hold through which the air samples are drawn, thus discharging CO, gas into the hold 
which shows the smoke. 


A modern improvement on these systems, is a combination of the standard system for visual 
detection of smoke with a photo-electrically controlled arrangement for the audible detection of smoke. 
Naturally, the photo-electric cell is much more sensitive than the eye, and detects smoke in quantities so 
minute as would otherwise escape notice. 


This audible detector consits of a light beam, which is projected through a long tube on to a cell 
of the self-generating type. When the air in the tube is clear, the full amount of light reaches the 
cell and its output is normal. When, however, smoke is present in the tubes, the amount of light 
reaching the cell is reduced, which in turn decreases the output of the cell, permitting a relay to close 
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which operates a fire alarm, shows a red light and indicates the number of the affected hold in the 
cabinet. The alarm gong can be switched off, but the red light shows as long as smoke comes from the 
affected hold. Visual detection continues meanwhile without interruption in the other holds. This 
system appears to be especially useful in port where a continuous watch on the cabinet may not be kept. 
If anything goes wrong with the exhaust fans, the visual or audio lights, the alarm gongs or the voltage 
control, then a buzzer will sound and a “trouble” lamp light. 


The detector is equipped also with a voltage regulator, that automatically compensates for voltage 
variations in the mains, preventing false alarms due to variations in the intensity of the light source. 
A diagrammatic arrangement is shown in Fig. 


2. oOo 


A further system of fire detection is intended for passenger accommodation, whereas the systems 
previously described are intended for unattended closed spaces such as holds, baggage rooms and stores. 
It consists of a number of electrical circuits connected to thermostats located in cabins and crew’s 
quarters, and manual alarm stations in passage ways. These circuits terminate in the wheelhouse in a 
cabinet which contains alarm gongs and a panel that indicates the location of the fire. 


When a fire breaks out in a cabin, the operation of the thermostat in that cabin rings the gong and 
shows the officer on watch the exact designation of the cabin fire. With this system, up to about 50 
thermostats may be connected to one circuit. The thermostat is mounted flush on the ceiling with the 
wiring concealed, and is basically a switch held open by a Grinnell quartz bulb such as is used with 
sprinklers. This bulb shatters when heated to its rated temperature (135° F. or 175° F. or higher as 
desired) and allows the contacts to close the circuit and sound the alarm. The contacts are hermetically 
sealed in a bakelite cup behind a monel metal spring disc, eliminating danger from corrosion. The 
quartz bulb contains a special non-freezing liquid and a bubble of air. When the bulb heats up the 
liquid expands and compresses the air until at the rating temperature it compresses the air to a liquid 
and shatters the bulb. 


The above-mentioned quartz bulb is the same that is used in some “ sprinkler” systems. 


This sprinkler system has been in use in land warehouses and shops for many years, but has now 
been adopted for marine work, and is fitted in the “Srrarumore” and “Queen Mary” amongst other 
large liners. 


The protected ship is provided with a system of piping carrying water under pressure to a number 
sprinkler heads fixed to ceilings of cabins and saloons, placed so that every corner of the room is within 
range of the water spray from the head. This sprinkler element or head is shown in section in Fig. 4. 
A glass ball valve is seated upon a flexible metal diaphragm, and is held in position by a quartz bulb 
fitted into end pieces. When fire causes the temperature to rise beyond a predetermined figure, the bulb 
shatters and allows the valve to drop, and the water to escape, impinging upon a deflector, which forms 
a drenching spray over a wide area. 


A variable pressure alarm is incorporated with the pipe system and is operated by the flow of water, 
aud sounds an alarm on the navigating bridge, where visual warning is also given on a panel, which 
indicates which sprinkler is in action. 


There are, of course, many other types of alarms and detectors made by various firms, more or less 
similar in action to one or other of the above, if somewhat different in construction, but as this paper is 
not intended to be a catalogue, we will now pass on to a somewhat different type of extinguishing 
apparatus, intended for fires in oil fuel. 


When it is particularly designed to deal with fires of inflammable liquids, the principle of operation 
is to convert, using water, a sufficient depth of the liquid from the exposed burning surface into an 
emulsion, which is itself incapable of burning. 


Water is forced out of specially designed sprayers on to the surface of the burning liquid, in the form 
of fine jets, in such a way that the whole of the surface of the oil is broken up into a number of extremely 
small globules, each of which is effectively surrounded by a film of water, and the emulsion thus formed 
excludes the possibility of continued combustion. 
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CHEMICAL EXTINGUISHERS. 


Portable extinguishers of the type seen in every building are extremely useful, distributed about a 
ship for dealing with small local fires. 


The main types are as follows :— 


Soda-Acid type, for general use. 

Methyl-Bromide type, for general use. 

©.T.C, (Carbon Tetra Chloride) type for small oil fires or fires in electric equipment. 
Foam, or Froth, type, for fires in boiler rooms, etc. 


Modifications in design found necessary and precautions to be taken with modern electrical 
installations on passenger vessels, such as possible overheating due to concealed lighting, is left to be 
dealt with in the joint paper on electrical equipment. 


Mention may be made, before concluding, of the advisability of providing masks or clothing for use 
in dealing with fires. 


Asbestos clothing is now made so that a man can walk into a fire unscathed, but it is considered 
that complete suits are rather cumbersome and hardly necessary. 


Asbestos gloves and boots which can be quickly pulled on save many burns, and smoke helmets or, 
better still, oxygen breathing apparatus, should be supplied so that men can penetrate smoke filled 
alleyways 


Some smoke helmets are supplied with air by means of a long hose leading from the man to a pump, 
but the hose is unwieldy and the pump may even come within the smoke area and pump smoke instead 
of air. 


Oxygen breathing apparatus consists of a self-contained gas mask connected to a cylinder carried 
ye Se SPL os . : : L y ‘ 
slung on the body, coutaining oxygen sufficient for half an hour or longer, and a CO, absorbent cartridge, 
thus the wearer is unencumbered with long trailing hoses limiting bis radius of action. 


He can enter an atmosphere of 100 per cent gas and can breathe quite freely, even lying flat or 
crawling on hands and knees. 


° 
It is necessary that some of the crew be trained in the use of these apparata, otherwise valuable time, 
and perhaps lives, would be wasted if untrained persons attempted to use them. 


This brings us back to the point, already reiterated, that the main and surest safeguard against fires 
on ships is an efficient patrol and a number of persons well trained in the various anti-fire appliances 
on board. 


Fal Savils 
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PART II.—(a) LIFE-SAVING APPLIANCES. 
By E. W. BLOCKSIDGE. 


HisroRicaAL SPEPS IN THE DEVELOPMENT. 


‘The provision of a system of life-saving equipment on board British merchant ships was inaugurated 
by the introduction of the Merchant Shipping Act in 1854. The largest size of ship provided for was 
1,000 tons (Registered tons), the complement of boats being based on the register net tonnage 
at that time. 

During the seven years previous to this Act 61 emigrant ships were lost at sea. In the twelve 
years following an appalling loss of life occurred, and the casualties continued to increase, notwithstanding 
the regulations imposed by the Board of Trade and the improved methods adopted in the construction 
of ships. 


The Merchant Shipping (Load Line) Act was passed in 1875. This did not appear to have an 
immediate effect on reducing loss of life at sea, for, in the year 1877, 2,650 British seamen were lost, and 
again in 1882 the loss was equal to the excessive ratio of one in 75. 

Then in 1894 the Merchant Shipping Act of 1854 was amended and extended in its application of 
rules for life-saving appliances. An Advisory Committee, as representing the shipping interests, was 
appointed to assist in the preparation of regulations. 

For some years following these enactments, casualties at sea were reduced considerably, and the loss 
of life on large passenger ships engaged in the North Atlantic trade was almost negligible, until the 
regretable disaster occurred to the Trranic on her maiden voyage. The result was the introduction 
of further legislation, and decks of passenger ships became overcrowded with boats stacked in tiers, in an 
endeayour to obtain boat accommodation for all persons on board, but their ready availability in a sudden 
emergency, with the facilities for launching then available, was open to grave doubt. 

The experience gained, in consequence of the application of the new rules, appeared to prove that 
the new legislation had not increased the efficiency of life-saving equipment to the extent that 
was anticipated. 

The first International Conference on the Safety of Life at Sea was held in London in 1913, and the 
Convention was signed in January, 1914. 

New rules for life-saving appliances were issued by the Board of Trade in 1913 and 1914. 

In 1921 and 1923 papers were read before the members of the Institution of Naval Architects, and 
the Institute of Marine Engineers, at the Shipping and Engineering Exhibition in Olympia, with a strong 
appeal for an improved standard of life-saving equipment for passenger and cargo ships, based on the 
experience gained since the International Convention of 1914, particularly during the period of 
the Great War. 


An outline of the main proposals then made are now enumerated, as giving an indication of the 
developments on modern large passenger ships of life-saving equipment, and it will be seen from the 
further consideration of the subject in this paper, how far they have been embodied in subsequent 
legislation. 

(a) Only such lifeboats to be carried on passenger ships as can be attached to, or stowed 
immediately under davits at the ship’s sides. 

(6) The provision of buoyant apparatus, 25 per cent in excess of the full accommodation in 
boats. 

(c) A complete revision of the various classes of lifeboats. 

(d) All lifeboats to be fitted with efficient hand pumps and provided with towing arrangements. 

(€) The extended use of motor lifeboats on passenger vessels of 10,000 tons gross tonnage and 
above to act as convoy leaders, and fitted with wireless telegraphy. 

(f) The compulsory provision of emergency lighting apparatus, and the equipment of 
wireless direction finders. 

(g) The provision of rope ladders stowed and secured at the ship’s sides. 

(h) Bilge or life rails and equipment lockers to be fitted on all boats. 

(i) Masts and sails to be abolished, except in the emergency boats. A light pole mast for 
signalling provided in lieu. 

‘The second and last International Convention for the safety of life at sea was signed in London in 
June, 1929, followed by the Merchant Shipping (Safety and Load Line Convention) Act of 1932. 


Transit By Sxa Is THE SAFEST. 

Finality may now appear to the travelling public to be almost an accomplished fact, in the effort to 
provide an efficient arrangement of life saving appliances on board passenger ships as the second line of 
defence against casualty at sea, but to the naval expert there still remain several avenues in which research 
could be made with advantage. 

The ship, constructed under supervision to a standard of strength, with its watertight compartments, 
fire-fighting and radio-telegraphy equipment, is the first and most important line of defence against 
casualty. 

One of the greatest factors which have influenced the solution of the problem of saving life at sea is 
radio-telegraphy, the wireless direction finder which is a statutory requirement for all ships of 5,000 tons 
cross and above, and subsidiary agents such as submarine telephony and echo depth-sounding apparatus. 

The second line of defence against casualty, with which this portion of the paper deals in detail, 
includes the provision of a number of lifeboats accommodating the total complement of passengers shown 
on the passenger and safety certificate, and the crew, which can be effectively launched without 
hindrance in a reasonable measure of time. 

The time factor will always remain one of debate, but it is reasonable to suggest that the equipment 
should be such as to permit of the whole of the passengers and crew being embarked and the boats 
launched from the ship within 30 minutes of the casualty. 

The third and last line of defence relates to buoyant apparatus which did not form a part of the 
statutory regulations until July, 1925, and the equipment of a number of lifebuoys, and a life-jacket for 
every person on board. 

The development of life-saving appliances for passenger ships has been brought gradually to its high 
standard of efficiency by the Board of Trade, with the practical co-operation of British Shipowners and 
all the interests of the Merchant Service. The result has been to make the passenger ship the safest 
means of transit. 

In Fig. 1. will be found a diagram giving the number of persons, including passengers and crews, 
for both cargo and passenger ships, lost at sea over a period of years from 1900 to 1954, Three years 
stand out prominent!y, when the three passenger ships Camorta, Trranic and Empress OF IRELAND 
were lost. The average number of persons lost per year over a period of 28 years was 378, and the average 
over the last 10 years was 113 persons. During 1935 over 6,000 persons were killed on the roads in this 
country and oyer 200,000 injured. The comparison is startling. 
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Rrapy AVAILABILITY OF LIFEBOATS. 


It was not long after the signing of the first International Convention at London in 1914, that the 
fulfilment of the demand for a seat in a lifeboat for every person on board, or what was popularly referred 
to as “boats for all,” became a positive danger rather than an improvement on the means provided for 
saving life on pre-Conyention ships. 

The decks of passenger ships became over-crowded with apparatus, and the mass of boats stowed 
inboard interfered seriously with the effective launching of boats stowed under davits at the ship’s sides. 

The effect of the new regulations following the first Convention was fully realised in subsequent 
disasters to ships when the emergency was sudden—as most casualties are at sea. Even under the most 
favourable conditions of weather the available boat accommodation could not be utilised, owing to the 
time taken with the transport of the inboard or second tier of lifeboats, and their interference with the 
speedy launching of the boats directly under and attached to davits at the ship's sides. 


Thus it was seen that the rules which were promulgated to prevent such a disaster as occurred to 
the Trrantc in 1912 were actually responsible for complicating the controlling gear for operating the 
life-saving equipment, prevented the lifeboats under davits being launched in the time available, and 
defeated the object for which the apparatus was placed on board. Consequently, in the International 
Convention in 1929, we find that the “time factor” is seriously considered, and the principle of the 
ready availability of all boats was included in the new regulations. 

Emphasis was placed on the necessity for utilising the full available length of the ship by 
accommodating boats directly under and attached to davits at the ship’s sides. If other lifeboats must 
be carried in addition to those under davits, they may be stowed across a deck, bridge or poop, and so 
secured that they will have the best chance of floating free from the ship if there is no opportunity to 
launch them overboard. They must not, however, impede in any way the prompt handling of the 
boats under davits, or the buoyant apparatus, or the marshalling of the persons on board at. their 
embarkation stations. 


It is along these lines that development is seen in the equipment of modern large passenger ships, 
and this development is indirectly responsible for the necessity of increasing the size of lifeboats. 

The arrangement of concentrating all the available life-saving apparatus at the ship’s sides is an 
advantage to the scheme of marshalling the passengers at definite positions where the work of transport 
is under better control of the ship’s officers. 


LAUNCHING APPLIANCES. 


A minimum number of sets of davits corresponding to the registered length of the ship is laid down 
in the rules of the Board of Trade, but no ship is required to have a number of sets of davits greater 
than the number of lifeboats required to accommodate the total number of persons which the ship carries 
or is certified to carry, whichever number is the greater. 

In this connection provision is made in the regulations, in the case of a passenger ship where it is 
not practical or reasonable to fit the statutory number of davits, for the Board of Trade to approve of one 
or more sets of davits being dispensed with, subject to certain conditions which may be imposed. 

As ships increase in size the launching or embarkation platforms rise to a greater height from the 
load water line, lifeboats are larger and, consequently, the mind of the designer has been concentrated on 
the efficiency of the launching apparatus. 

The ideal arrangement must be one which is positive in its action, without the necessity of lifting 
the boat out of its stowing chocks, or swinging it into position, speedy in its action, with single wire falls 
which should be unkinkable and rust-free, and such that it is not necessary to fit special mechanism to 
move the launching apparatus against a heavy list by the ship. 

The introduction of the gravity davit has increased greatly the efficiency of the boat lowering 
apparatus, and embodies all the foregoing requirements, thus avoiding the dangers associated with the 
ordinary radial davits. It is automatic and positive in its movements, and in conjunction with efficient 
electrical winches can launch the lifeboats against a list up to 30° with a minimum number of crew. 


Large modern passenger ships are, therefore, equipped with gravity davits. 
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The Quen Mary has been installed with ‘ Taylor” patent gravity davits. A photograph of this 
type of apparatus is shown in Figs. 3 and 4. 


The French passenger steamer NoRMANDIE was equipped with the Welan-Maclachlan Davits Ltd. 
patent gravity davits. 

Associated with the launching apparatus must be an efficient gear for releasing the lifeboats from 
the falls at the moment the boat is required to take the water. It is obvious that means which provide 
for the simultaneous release of both falls of a large boat in a heavy seaway are preferable to independent 
release by hand, in fact the latter system may result in disaster. The Board of Trade do not demand 


that an automatic releasing apparatus should be fitted, but give particulars in the rules of the desirable 
features of such a gear. 


A doubt may arise in the mind of the Owner or Naval Architect, as to the effect of this concentration 
of life saving equipment at the ship’s sides on the number of passengers which the size of the ‘passenger 
ship demands. 


Investigations have been made regarding a number of passenger ships ranging from 500 to 1,000 ft. 
in length. See Fig. 2. 


Curve A represents the average gross tonnage of passenger ships with suitable superstructures for the 
various lengths. 


Curve B shows the total number of persons which can be accommodated in boats attached to the 
statutory number of davits at the ship’s sides in single tier, having 100 persons in each boat. A 
modification is made to this curve, shown in dotted lines, for lifeboats accommodating 80 persons in each, 
for ships 750 ft. in length and below. 


Ourye © shows the number of persons per foot of length, referred to as the density factor, and which 
is based on Curve B for the average number of persons carried on large modern passenger ships. The 
average density is about 3°1 persons per foot of length of ship. 


Curve D is a comparison of the density factor with Curve C. This is based on the number of 
persons carried on passenger ships round about the year 1922, and varies from 3°5 to 5-0 persons per foot 
of length of ship. In order to accommodate the total number of persons in lifeboats of the size 
constructed at that period and carried under davits at the ship’s sides, it was necessary to stow the boats 
in double tier. 


It will be seen, therefore, that the total number of persons carried on modern passenger ships is 
smaller than the average number carried in 1922, due, for one reason, to the growth of luxury 
accommodation. The advent of the large lifeboat in association with this reduction in number of 
passengers allows an arrangement of lifeboats where each is attached to a davit at the ship's side and 
stowed in single tier. 


The conditions applying on actual ships have been plotted so that surveyors can draw their own 
conclusions, e.g., one ship (not British) about 650 ft. in length has superstructures for passenger 
accommodation which brings her gross tonnage considerably in excess of Curve A, with a total number 
of persons in excess of Curve B, necessitating very large boats for that size of ship. 


If more passengers are carried on a ship which exceed those in Curve B and they are accommodated 
in boats in single tier, then the size of the boats must be increased or an arrangement of boats in double 
tier provided. 


A word of caution may here be inserted. There may be a tendency in the future to reduce the 
statutory number of davits and increase the size of the lifeboats, and thus run the risk of “.carrying all 
your eggs in one basket,” but the matter is being carefully watched in order to safeguard an excessive 
reduction in launching stations. 


SrowaGe or Boars. 
The statutory requirements for stowing the lifeboats are as follows :— 
(a) Each set of davits must have a Class 1 lifeboat attached thereto. 


If the accommodation provided in these lifeboats is not sufficient for the total number of 
persons the ship is certified to carry: then 


(6) Additional lifeboats of Class 1 or Class 2 are stowed under the davits, not more than one 
additional boat to each set of davits. 


If the accommodation then provided in all the lifeboats is not sufficient for the total 
number of persons the ship is certified to carry; then 
(¢) The remaining boats, or liferafts (under certain conditions) shall be carried inboard. 
The additional boats referred to at (b) and (c) are carried on board subject to the requirements of 


the rules in regard to their ready availability under all conditions of emergency, to which reference has 
already been made. 


When the statutory number of lifeboats carried is more than 18, one of such boats must be a motor 
boat, fitted with an approved wireless telegraphy installation and a searchlight. When the number of 
lifeboats is more than 19, two of such boats must be motor boats and equipped in the same manner. 


Any other motor boats carried, and which form part of the statutory equipment, need not be fitted 
with the installation of wireless telegraphy or searchlights. 


The emergency, or “accident” boats, are always of the Class 1 type, equipped with oars, ete., and 
stowed near the navigating bridge. A motor or other mechanical means of propulsion can be fitted to 
these boats, but the full complement of oars must be carried. 


CONSTRUCTION OF LIFEBOATS. 


The Board of Trade, under the provisions of the Merchant Shipping Acts, issued in 1920 the first 
edition of * Instructions as to the Survey of Life Saving Appliances,” which was intended mainly for the 
use of their surveyors in carrying out inspections of British ships, and foreign ships entering British 
ports. 

A new edition of these Instructions was published in 1926, which has been amplified by Supplements 
Nos. 1 to 4, issued in 1928, 1930, 1932 and 1934, respectively, bringing them into line with modern 
experience and practice, and giving effect to the provisions of the International Convention for the Safety 
of Life at Sea, 1929. 

At the time of writing this paper, a new edition embodying all the previous regulations is about to 
be issued by the Board of Trade. (Issued Feb. 1936.) 


A complete specification is now available giving all the details associated with the construction of 
all classes of lifeboats up to 30 ft. in length, together with their lifting hooks and equipment. 


The effect of these Instructions has been to produce lifeboats of a very high standard of construction 
which are capable of standing years of service, and effective for the purpose for which they are intended. 


The development of the modern lifeboat is not only the resulting effect of the minimum requirements 
of the Board of Trade, but due in no small measure to the ingenuity of the designers and the urge of 
competition. 


Although the Board’s instructions give certain information which guides a builder in regard to the 
form and proportions of lifeboats, the designers have endeavoured to provide a large measure of reserve 
buoyancy by incorporating in their designs a large amount of flare at the forward and after ends so as to 
lift the boat in a seaway, and at the same time preserving long straight sides which facilitate the 
embarkation of passengers, give better protection to the boats and passengers during the process of 
lowering, provide better stowage for the buoyancy air cases and the details of equipment such as masts 
and oars, and give the maximum capacity for the seating accommodation. Some of the features referred 
to can be seen in the illustration of the lifeboat under davits ready for lowering. See Fig. 6. 


It was generally considered that the provision of a bailer and bucket, in accordance with the Board 
of Trade’s instructions, was totally inadequate for the purpose of clearing water from a boat quickly, and 
particularly when the boat is filled with passengers. The Rules now demand an efficient hand-pump to 
be fitted in motor boats, and in all boats certified to carry more than 85 persons. 
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Largs Liresoats AND Moror Liresoats. 


When the number of lifeboats carried on a passenger ship is more than 13, one of such lifeboats 
must be a motor boat, fitted with an approved wireless telegraphy installation and searchlight. When 
the number of lifeboats exceeds 19, two of such lifeboats must be motor boats and equipped as before 
described. Any of the other lifeboats, except the accident boats, may be motor boats, but they need 
not be fitted with wireless telegraphy apparatus or searchlights. 


Where wooden lifeboats are designed to be certified for more than 85 persons, they are carvel built 
with planking worked on the diagonal! system and fitted in two thicknesses. 


In lifeboats for more than 60 and not more than 85 persons the Board of Trade recommend the 
foregoing system of construction, but if the owner wishes to adopt the clincher system of construction, 
additional transverse and longitudinal stiffening is demanded. 


Vertical fenders are fitted to boats intended to accommodate more than 85 persons, extending from 
the gunwale down to the bilge, in order to facilitate launching on the high side of a listed ship, and are 
to be of sufficient number to prevent damage to the boats when being lowered. If the fenders are of 
wood, cope-iron is fitted to the outside edges. Alternative arrangements, such as skates or rollers, 
temporarily screwed to the boat to facilitate launching, may be fitted if approval is first obtained from 
the Board of Trade. 


The whole of the lifeboats of the French passenger steamer NoRMANDIE are fitted with the Schat 
patent skates. 


There is no reference in the Board of Trade regulations to facilities being provided on the lifeboats 
for dealing with persons who are in the water. There are life-lines and bilge-rails fitted to the boat, but 
the tendency of a person hanging on to these is for his legs to drag under the bilge of the boat and he 
has the greatest difficulty in reaching the gunwale, particularly in a large lifeboat. The need for 
some provision in the Rules to deal with this problem is imperative. 


Where large lifeboats are fitted with vertical fenders, bars could also be fitted between the fenders 
whereby a person in the water does have a chance to haul himself up to the gunwale by these steps. 
The value of buoyant apparatus as a means of saving life is considerably reduced if facilities are not 
provided in the lifeboats for rescuing persons from the water. 


The details of construction of motor lifeboats comply with the requirements for Class 1 lifeboats, 
but additional air-cases are fitted to compensate for the weight of motor machinery occupying space 
which in an open lifeboat would be occupied by passengers or crew. Additional buoyancy is also 
required when boats are built of steel. 


For passenger ships engaged on an International voyage, the minimum length of a motor boat is 26 ft. 


The Board of Trade instructions are very complete in regard to details of construction. Provision 
is made for towing, and where the boat is certified for 100 or more persons two bilge pumps are fitted, 
one being an efficient hand pump. When less than 100 persons are carried one bilge pump is fitted, and 
if a hand pump is not fitted, suitable plugs with chains are provided so as to permit of each watertight 
compartment being drained. 


Special emphasis is placed on the quality and suitability of the propelling machinery, which must be 
maintained in efficient condition under all conditions of service and weather. 


The engine may be driven by heavy oil or paraffin, but not by petrol. Petrol in small quantity may 
be used for the purpose of starting. The fuel must be sufficient to propel the boat for L00 miles, and the 
speed is not less than 6 knots. 

Each lifeboat which is deemed fit to carry 100 or more persons is fitted with a motor, and complies 
with the general requirements of the Board of Trade for motor boats forming a part of the statutory 
equipment of a passenger ship. Only the motor boats carried in the proportion to the total number of 
lifeboats laid down in the rules are required to be equipped with an installation of wireless telegraphy and 
a searchlight. 

The purpose of the motor boats is to act as “ mother boats” to the remaining lifeboats, assisting in 
the general work of recovering passengers and crew from the water or buoyant apparatus, and to keep the 
flotilla together in order that help may be received from passing ships as the result of a call for assistance 


by wireless telegraphy. It was for this reason that the writer, in his papers of 1921 and 1923, 
suggested the abolition of sails and the substitution of a pole mast for signalling, but the suggestion has 
not been adopted, for the reason, probably, that all passenger ships are not engaged on a busy trade route. 
In the case of a ship which carries passengers in the North Atlantic on a voyage not proceeding south of 
30° North Latitude, only a proportion of the lifeboats, to be fixed by the Board of Trade, need be equipped 
with masts and sails. 


The controlling instructions relating to the details of equipment associated with wireless telegraphy 
and searchlights are such as to ensure a high standard. 


Shipowners and masters are responsible for keeping the life-saving appliances, including the lifeboat 
wireless installation, on board their ships in such a condition as to be at all times ready and fit for use. 
Tests of the installation are, therefore, carried out by the wireless operators once a week when at sea and 
once a month when the ship is in port. Entries are made in the official log-book on every occasion the 
life-saving appliances are examined and when the periodical tests of the wireless installation take place. 


MECHANICALLY PROPELLED LIFEBOATS. 


Subject to the construction of these boats complying in all respects with the rules of the Board of 
Trade they are accepted as forming a part of the statutory equipment of a passenger ship. The 
propelling gear must be such that the boat can be manceuvred away from the ship’s side expeditiously and 
maintain steerage under adverse weather conditions. 

The arrangement of levers connected to the driving shafts operating the gear attached to the 
propeller is such that persons of different stature and untrained in the use of oars or mechanism can 
propel the boat without any re-adjustment of the gear. The fitting of the levers must not interfere with 
the rapid availability of the lifeboats when embarking passengers. 

A reduction in the number of oars is accepted for this type of lifeboat, but additional internal 
buoyancy air cases are fitted to compensate for the weight of the propelling gear. 


Illustrations of the “ Fleming” boat fitted with the patent propelling apparatus are shown in Figs. 
5 and 6. 


Buoyant APPARATUS. 
As previously stated in this paper, buoyant apparatus forms a part of the statutory equipment, and 


the installation must be sufficient to support 25 per cent. of the total number of persons which the 
ship carries, or is certified to carry, whichever is the greater. 

Detailed requirements have been embodied in the Board of ‘Trade regulations, but the important 
features are as follows :— 

The apparatus must be effective and stable when floating either way up, and of such 
construction as will stand being man-handled and thrown from the deck into the water without 
damage. The apparatus is constructed under the inspection of the Board’s surveyors and tested 
for stability and strength, after which a certificate of approval is given, It is marked for the 
intended number of persons and periodically tested when in service at the annual surveys. 


The apparatus is stowed in such positions as will not interfere with the launching of the 
lifeboats, or other buoyant apparatus, or the embarkation and marshalling of the passengers. 


The various units must always be readily available in case of emergency, and stowed on a 
deck clear of an upper superstructure. The means of securing them in position is by the aid 
of lashings which can be slipped easily. Not more than five units are permitted in any one tier, 
and provision is made to prevent the upper tier from sliding off the lower. 

Plans of the stowage are submitted for approval. 

An interesting departure from the usual type of buoyant apparatus which has been approved by the 
Board of ‘Trade is to be seen in Fig. 8. and named the Froranrer. The apparatus provides a floating 


platform of net formation associated with cork floats, and is rolled up for stowage on the upper deck. 
The apparatus varies in size to suit the size of ship, the largest being certified for 75 persons. 
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Link THROWING APPLIANCES. 


In 1928 an addition was made to the Statutory Rules relating to Life Saving Appliances, by making 
it compulsory for passenger ships of 500 tons gross tonnage and above, when proceeding on a voyage or 
excursion from a port in the United Kingdom, to carry an approved line-throwing appliance. 


Certificates of approval are granted to makers of the apparatus by the Board of Trade. 
The appliance is defined in the Rules as one consisting of :— 
(a) Four 2-lb. line-throwing rockets with suitable sticks, or other apparatus, capable of 
throwing a line 4°; in. in circumference, a distance of 120 yds. in calm weather; and 
(b) Two such lines, y%; in. in circumference, each not less than 240 yds. in length, having a 
breaking strain of not less than 150 lbs. 


There is nothing of interest to add in regard to the general equipment of lifebuoys, lifejackets, and 
the various details carried in the lifeboats. Development is to be seen, however, in the quality of the 
articles, rather than any fresh additions to the statutory requirements, beyond the provision of 1 lb. of 
condensed milk for every person the lifeboats are certified to carry 


EMBARKATION OF PASSENGERS. 


Particular care is exercised in arranging the boat decks of new passenger ships so as to provide not 
only sufficient stowing space for all the lifeboats and buoyant apparatus, but also sufficient space in 
addition, to allow the boats to be cleared from the stowing positions expeditiously. 


The arrangements for the control of passengers from the ship into the boats, are carefully considered 
in regard to the ingress to and egress from the different compartments, decks, etc., to the embarkation 
stations, where the passengers are transferred to the lifeboats rapidly and in good order. 


Provision is made for ladderways and stairways to be suitably placed for the ready access of all 
classes of passengers to the embarkation decks under emergency conditions, and for controlling them and 
finally embarking them, through gateways in the side rails, bulwarks or side plating, into the boats. 


Efficient arrangements are provided for keeping the lifeboats close to the ship’s sides while the 
passengers are embarking, and for releasing them under control when they are loaded and ready for 
lowering. 


Side ladders are carried of an approved type, one ladder for each set of davits, with sufficient length 
to reach the water line with the ship at her lightest sea-going draught, and listed 15 degrees either way. 

These ladders are at least 18 ins. wide, with steps of hard wood having a tread of not less than 
4 ins. wide, and arranged to prevent tripping. ‘They are stowed at the embarkation decks or other 
suitable positions at the ship’s sides. (Sve Fig. 6.) 


The purpose of the ladders is to provide a means of access to the boats afloat for passengers who 
were unable to secure a seat in the lifeboats before embarkation, and to give better facilities for the crew 
operating the lowering of the boats from the deck to gain access to the lifeboats afloat without the 
necessity of sliding down the lifelines from the davit heads. 

To facilitate the effective control and marshalling of the passengers, and to provide means of quick 
and uninterrupted access to the embarkation stations, and to reduce the possibility of panic, the exits and 
passages from every main compartment occupied by passengers or crew, to the embarkation and boat 
decks, are provided with a safety lighting system for illumination. Each exit is lighted continuously by 
an emergency lamp. 


A proper system of lighting is provided on the decks where the boats, life rafts and buoyant 
apparatus are stowed, and so arranged as to provide adequate illumination to the inside of lifeboats 
during the process of the preparation of launching. In addition, in the case of passenger ships, where the 
height of the boat deck above the water line at the lightest sea-going draught exceeds 30 ft., the safety 
lighting system is extended to give adequate illumination at the ship’s sides in order to facilitate the 
operation of launching the boats and enable them to get away from the ship’s sides expeditiously. 
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The safety lighting generating system is independent of the main lighting supply and situated above 
the bulkhead deck, but it is also connected to the main generating plant. It is capable of being switched 
on instantly, and gives satisfactory illumination for a period of at least three hours if more boats than one 
are operated by any one set of davits, or for two hours if single boats only are stowed under davits. 


Plans of the lighting arrangements, means provided for access to embarkation stations, and boat 
stowage are submitted for the approval of the Board of Trade. 


Musters and DRI... 


Standard regulations have been issued by the Board of Trade relating to musters and drills on 
passenger steamers, in order that members of the crew may be trained in the duties they would be 
required to undertake in the event of any casualty at sea. 


The master of the ship is responsible for the preparation of the Muster List, which indicates the 
number and names of the crew assigned to the lifeboats, including the specified number of certified 
lifeboatmen. A deck officer, or certified lifeboatman, is appointed to take charge of each lifeboat, and 
also a second-in-command. A man capable of w orking the motor is assigned to each lifeboat and also one 
experienced in the working of the wireless and searchlight installation fitted to the motor boat. 
The arrangements made for tnarshalling the passengers at the embarkation stations are given in detail. 


This list is posted conspicuously in various parts of the ship where it can be studied by the crew. 


Alarm signals are given by a succession of six short blasts, followed by one long blast on the steam 
whistle or siren. This scheme is supplemented in ships supplied with a general safety certificate by 
electrically operated signals throughout the ship controlled from the bridge. 


Crews are drilled in the duties connected with an outbreak of fire, the closing of doors, side 
scuttles, etc., marshalling of passengers and the launching of boats. 

Emergency practices are required to be held weekly when practicable, and before the ship leaves port 
when the voyage will be for more than a week. A practice muster of passengers is held within 
twenty-four hours of the commencement of each voyage. 


Particulars of all practices are recorded in the official log-book and the reasons for any weekly drill 
being omitted must be explained. 

Particular care is taken of the * accident” boats carried near the nav igating bridge, the crews of 
which are mustered at least three times a week during the period the vessel is at sea. The full 
equipment of the boats is overhauled each day, and a lighted lamp is placed in each boat every night. 


CONCLUSION. 


When reading through the foregoing descriptive sections of this paper one cannot help being 
impressed with the high standard of construction incorporated in large British passenger ships, and the 
vareful forethought w hich has been displayed in dealing with the details of life-sav ing equipment. Every 
precaution has been taken to meet all the difficulties which it is humanly possible to “forsee a ship might 
meet as a result of casualty at sea. 

The British standard of safety of life at sea is now the standard of the world’s shipping, it was the 
standard which formed the basis for agreement in the International Conventions, and it now remains to 
be seen whether the signatories of these agreements will exercise the necessary oversight to maintain this 
standard which is rigidly observed by the British owners of large passenger ships. 

In bringing to a conclusion this portion of the paper some details of the lifeboat equipment fitted 
on the QUEEN ‘Mary and the NorManpre are given as examples of the development in this respect 
on large passenger ships. 

QUEEN Mary.—The following lifeboats are carried at the ship’s sides in single tier under gravity 
davits, supplied by Messrs. Samuel Taylor & Sons, and operated by single wire falls in association with 
Ferguson’s boat releasing gear. 
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There are 24 sets of davits, under which are :—20 motor lifeboats, 36 ft. by 12 ft. by 5 ft., each accom- 
modating 145 persons; two motor lifeboats, with wireless, etc., 36 ft. by 12 ft. by 5 ft., each accommodating 
130 persons; two accident lifeboats, 30 ft. by 9 ft. 3 ins. by 3 ft. 104 ins., each accommodating 
44 persons. The total accommodation is for 3,248 persons. 


The boats are of steel, and were constructed by Messrs. Hugh McLean & Sons, of Govan, the shape 
and fittings being arranged to facilitate rapid embarkation. The details of one of the lifeboats is seen in 
Fig. 7. This is one of the two motor lifeboats fitted with wireless telegraphy. The small mizen is 
fitted to assist in keeping the head of the boat steady in a seaway when riding by the sea anchor. 


Each of the 36 ft. lifeboats is fitted with Diesel machinery, supplied by Messrs. John Thornycroft 
& Co., Ld., consisting of two-cylinder engines developing 18 H.P. at 1,200 r.p.m., and fitted with 
reduction gear. 

To comply with the requirements as previously outlined in this paper, it is interesting to note that 
the engine is enclosed in a watertight casing which is lagged with asbestos in order to keep out the cold 
and retain the heat supplied by a non-flame type of heater. The heater is connected to a plug to the 
ship’s current, and when the lifeboat is launched the contact is automatically disconnected. All the 
controls and starting handles are fitted outside the casing. A water cooling supply is installed which 
enables the engine to be kept in condition by periodical running, and it is possible to start the engine 
before the lifeboat is water borne, thus enabling the boat when afloat to get away from the ship’s side 
immediately. ‘Two of the motor lifeboats are equipped with wireless telegraphy and a searchlight. 


~The whole of the lifeboat equipment, being in single tier, can be put into the water at the first 
operation, without the necessity of recovering the falls for a second tier of lifeboats. 


Normanpik.—Thirty gravity davits are installed to the designs of Messrs. Welin-Maclachlan 
Davits, Ld., of London and Glasgow. 


There are 26 lifeboats, 30 ft. by 10 ft. 6 ins. by 4 ft. 5 ins. accommodating 88 persons in each. 


Twenty-six lifeboats, 24 ft. 4 ins. by 8 ft. 2 ins. by 8 ft. 5 ins. each accommodating 46 persons ar® 
nested in the 30 ft. lifeboats and carried under the same davits. 


In addition, there are two motor boats and two “ accident” boats. 
The total number of persons accommodated in the boats is 3,582. 


The large boats were constructed to the designs of Messrs. Hugh McLean & Sons, Ld., and the 
planking is of mahogany in two thicknesses. 

The 26 ft. lifeboats are lowered from the davits in the first operation, and having single wire falls 
a quick return is made for launching the second tier of 24 ft. lifeboats. With the exception of the motor 
boats and “accident ” boats, the Lactetia-Echard patent lever propulsion is fitted to all the lifeboats. 


The disengaging gear is Messrs. Mills’ patent, and 52 of the’ boats are fitted with Schat patent skates. 
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PART II.—(b) SUBDIVISION. 
By 8. 'T. BRYDEN. 


Subdivision, or the division of the hull of a ship into watertight compartments, is undertaken with 
a view to providing a reasonable margin of safety for the vessel and her passengers and crew, in the event 
of the accidental penetration of water into the hull. The greater the number of compartments into which 
a ship is subdivided the greater is her comparative safety, but unfortunately the greater also is the 
inconvenience in the stowage of cargo, in the distribution of the machinery, and in intercommunication 
hetween the passenger spaces, so that a compromise has to be made. 


The permissible length of a compartment depends upon many factors, for example, the form of the 
ship, the draught before flooding, the permeability of the compartment (i.e., the extent to which it may be 
flooded, taking into account the presence and nature of the cargo, etc., therein) and the fore-and-aft 
position of the compartment with its consequent effect upon loss of buoyancy and trim. 

As the scope of this paper relates only to recent developments, it is proposed to give a brief history 
of subdivision legislation during the last twenty years, before considering the technical changes which 
have been produced by such legislation. 


I.—HIsrory, 


Following upon the loss of the Trranic in April, 1912, the Board of Trade appointed a 
Departmental Committee to advise generally upon the subject of subdivision, and in November, 1913, an 
International Conference on the Safety of Life at Sea met in London and drew up a Convention. ‘The 
latter was applied to this country by the Merchant Shipping (Convention) Act of 1914, which was to have 
come into force on the Ist July, 1915, but this was postponed owing to the Great War. The Convention 
laid down rules for all ships carrying more than twelve passengers. ‘Two standards of subdivision were 
defined, the maximum standard applying to vessels mainly engaged in carrying passengers (called the 
“passenger” type) and the minimum to vessels carrying both passengers and cargo (called the “mixed” 
type). ‘The standard for a particular vessel was to be determined by its relation to the two types. 

Although the Merchant Shipping (Convention) Act was not put in force, the Board of Trade in 1915 
issued * Instructions relating to the Construction of Passenger Steamships,” applying the standard laid 
down in the Convention for the * mixed” type to all “new” foreign-going passenger ships (i.e., those, the 
keels of which would be laid on or after Ist January, 1916). 


In practice it soon became apparent that the standard adopted by the Board of Trade was too high 
for the * mixed” type of ship which carried relatively few passengers, and the outcome of conversations 
in Washington in 1920 between representatives of the British and United States Governments, was an 
alternative standard of subdivision permitted by Board of Trade Circular No. 1623 of October, 1920. 

This, however, afforded no basis for a permanent settlement, and the Board referred the matter for 
final solution to an informal Committee. The findings of the latter were adopted, and new “ Instructions 
as to the Survey of Passenger Steamships” were issued in 1928, these rules to apply to all “new” 
foreign-going passenger ships, the keels of which would be laid on or after 1st July, 1928, 

In 1929, an International Convention assembled in London and drew up provisions for promoting 
the safety of life at sea, including the subject of sub-division. The regulations of this Convention were 
adopted by the British Government and embodied in the Merchant Shipping (Safety and Load Line 
Conventions) Act of 1982, which came into force on the Ist January, 1933. Consequent upon this Act 
the Board of Trade issued a number of supplements to the 1928 edition of “ Instructions as to the Survey 
of Passenger Steamships,” Supplement No. 2 embodying all the modifications in regard to subdivision. 


This is the present position, but it is the Board of Trade’s intention in the not very distant future to 
issue a further complete edition of “ Instructions as to the Survey of Passenger Steamships,” amended in 
accordance with the above Supplement. 
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1].—Work oF THE BULKHEADS CoMMITTEE OF 1912-15. 


As a basis from which to describe the technical changes consequent upon the above progressive 
legislation, it will first be necessary to give some account of the scope and requirements of the 191 
« Instructions.” These embodied regulations determining the subdivision of a_ vessel, the scantlings of 
the watertight bulkheads, and requirements regarding the position and closing of openings in the 
vessel’s structure. 


The work of the Bulkheads Committee, upon which the 1915 * Instructions” were based, involved 
the determination of flooding curves” for a large variety of passenger ships, and the analysis and 
presentation of the information so obtained in a form which would make it easily applicable to any 
particular vessel by a simple process. These flooding curves were determined for two different 
permeabilitiest of compartment, viz., 60 per cent and 100 per cent. The Committee provided two sets 
of diagrams, one set for each of the two degrees of permeability, and each set comprises 12 diagrams, 
giving the ordinate of the floodable length curve at one of the 12 stations into which the ship's length is 
divided, in relation to the actual block-coefficient, freeboard ratiot and sheer-ratio§ of the vessel, the 
subdivision of which is being investigated. Reference may be made to these diagrams in Plates II to 
XXV of Volume II of “Instructions as to the Survey of Passenger Steamships, 1928.” 


Having determined the ordinates of the flooding curve for permeabilities of 60 per cent and 100 per 
cent, those for the actual permeabilities of the vessel under consideration were to be found by interpolation. 
For this purpose the vessel was to be considered in three sections, viz., the after body, the machinery space, 
and the fore body, respectively, the mean permeability of each of these portions of the vessel being separately 
determined. 


The floodable length diagrams provided by the Bulkheads Committee were based on assumed 
standard forms, and a simple method was provided whereby the flooding curve ordinates, now corrected 
for permeability, could next be modified for change of form to suit the actual vessel of which the 
subdivision was being investigated. This took account of the sectional area, moment of inertia 
and position of the centre of flotation of the “mean waterplane”’ | of the actual ship, as compared with 
those of the mean waterplane of the standard vessel upon which the diagrams were based, having the 
same block-coefficient and freeboard-ratio. 


In order to ascertain the degree of subdivision required for a_ particular vessel, the Committee 
provided two curves indicating the appropriate “ Factor of Subdivision” which should be applied to the 
ordinates of the floodable length curves, in order to ascertain the permissible length of the compartments. 
‘These curves were denominated * B” and “(7 and applied to vessels up to 900 ft. in length. Curve 
“B” referred to ships of the “ mixed” type, i.e., those carrying both cargo and passengers, and required 
a one-compartment standard in the ease of vessels 295 ft. in length, and two and three-compartment 
standards for vessels of 571 and 900 ft. in length, respectively. Curve “C ” yeferred to ships of the 
“passenger” type, 1.¢., those mainly engaged in the transport of passengers, and required a one- 
compartment standard for vessels of 258 ft. in length, a two-compartment standard for vessels of 490 ft., 
and a three-compartment standard for vessels of 800 ft. and over. For a vessel of a type intermediate 
between the “mixed” and * passenger” standards, the factor of subdivision was to be obtained by 
interpolation between curves * B” and “C,” on the basis of a Criterion of Service numeral indicating the 


relation which the ship under consideration bore to the respective standards. 


* The ordinate of a flooding curve at any point represents the length of the watertight compartment having its 
middle of iength at that point, which, when flooded, would cause the ship to sink and trim toa waterline tangential 
to a margin line drawn parallel to, and 3 ins. below, the bulkhead deck. This floodable length is expressed as a 
percentage of the vessel’s length. 

+ The permeability of a compartment is the percentage which can be occupied by water. 

t The freeboard ratio is the ratio of the vessel’s freeboard to her draught. 

§ The sheer-ratio is the ratio of the vessel's sheer at the forward or after perpendicular to her draught, for the 
forward and after body ordinates, respectively. In the case of vessels having sheer of other than the standard 
parabolic form, with the lowest point amidships, as contemplated by the rules, the Committee re quired a correction 
to be made before determining the sheer-ratios. 

|| The mean waterplane is that midway between the subdivision load waterplane and one parallel thereto 
touching the margin line at its lowest point. 
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[1I—1915 Lysrrucrions. 

In their 1915 Instructions, the Board of Trade adopted all the above recommendations of the 
Bulkheads Committee, with the exception of that relating to a factor of subdivision dependent upon a 
criterion of service numeral. Instead they adopted for all foreign-going passenger vessels the factor of 
subdivision curve “B”, viz., that recommended by the Committee for the ‘ mixed” type. (This is 
indicated in Fig. 1.) 

The following are some of the more important details of the 1915 Instructions :— 

PERMEABILITY. (a) Zn way of the machinery space. For steamships the permeability was to be 
taken at 80 per cent., and for motorships at 85 per cent. 

(b) Spaces forward of and abaft the machinery space. (i) For all cargo spaces, bunkers, storerooms, 
baggage and mail rooms, chain lockers, W.T. shaft or pipe tunnels, and fresh water tanks above the 
double bottom, the permeability was to be taken at 60 per cent. 

(ii) For passenger and crew spaces, peaks and double bottoms the permeability was to be taken at 
95 per cent. The average permeability of the spaces forward of and abaft the machinery space was to be 
determined independently by the formula 95—35 r, where r was the ratio between the volume of spaces 
mentioned above in (i) and the total volume of the space under consideration. 

PERMISSIBLE LENGTH OF Two ADJACENT ComPaRTMENTS. When the factor of subdivision was *5 
or under, the Instructions permitted it to be doubled in order to give the length of two adjacent 
compartments, but the smaller of these was not to be less than 25 per cent. of the combined length, and 
this method was to he applied to each adjacent pair of compartments throughout the length of the ship. 


Upper Lor or Lexar or Compartment. No watertight compartment was to exceed 92 ft. 
in length. 

Lower Lintr or Lexcrn or Compartment. In large vessels, no compartment (included in the 
subdivision) was to be less than 10 ft. in length for at least one-quarter of the ships breadth inboard 
from the side. 

Lintr or Lenern or Two Forrmosr Compartments. When the factor of subdivision was less 
than ‘84 but greater than *50, the combined length of the two foremost compartments was not to exceed 
the floodable length at the forward end, provided also that the second compartment was neither greater 
than the permissible length nor less than 10 ft. 


ADDITIONAL SUBDIVISION AT THE Forwarb Exp or Larce Vesseis. In the case of ships of 
more than 699 ft., but less than 823 ft. in length, the floodable length at the forward end was to be at 
least 20 per cent, and the ship forward of a bulkhead placed either at the distance of the actual floodable 
length from the stem, or not nearer than 20 per cent, was to be divided into at least three compartments. 
In the case of ships of 823 ft. and over, the floodable length was to be at least 28 per cent, and the 
number of compartments at least four. 

RECESSES AND STePs IN BuLKHEAD.  Recesses were permitted in transverse bulkheads, provided 
the sides of the recess were placed at a sufficient distance inboard from the sides of the ship. This 
distance was made dependent upon whether the factor of subdivision was greater than °5 or 
not. (See Fig. 2.) Vertical steps were not permitted in the main transverse watertight bulkheads 
of ships having a factor of subdivision greater than *5, unless arrangements were made by additional 
subdivision to maintain the same measure of safety as that in the bulkhead without a step. Steps, 
where permitted, were limited to a total length of -02 L. + 10 ft. 


Peak AND Macuinery Space BunkHeaps. A collision bulkhead was to be fitted not less than 
5 per cent of the vessels length from forward, and was to extend to the bulkhead deck, or to the weather 
deck in ships having continuous superstructures. Bulkheads separating the machinery space from the 
cargo and passenger spaces were to be fitted extending to the bulkhead deck, and an after peak bulkhead 
was to be fitted, but might be stopped below the bulkhead deck, provided that it was carried up to the 
first deck above the load waterline, and that this deck formed a watertight flat to the stern. Stern tubes 
were to be enclosed in watertight spaces. 

Exits From WATERTIGHT CoMPARTMENTS. In passenger and crew spaces an exit was to be provided 
from each watertight compartment, and also from each engine-room, stokehold and shaft-tunnel, 
independently of the watertight doors. 
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OpvENINGS IN WATERTIGHT BULKHEADS AND WarertTIGHT Doors. Openings in watertight 
bulkheads were to be reduced to a minimum, and satisfactory means of closing the openings were to be 
provided. No openings were permitted in collision bulkheads below the margin line. No openings were 
permitted in any transverse watertight bulkhead separating one cargo space from another or from a 
reserve bunker, except in "tween decks situated above the waterline for the whole length of the ship, where 
specially heavy hinged watertight doors, always securely closed at sea, were permitted. Hinged watertight 
doors were also permitted in passenger, crew and working spaces above a deck, the lowest point of which 
was at least seven feet above the load waterline. Plate doors secured by bolts were only permitted in 
the machinery spaces, and were always to be jointed watertight before the ship left port. All other 
watertight doors were to be of the sliding type, and although six types were specified, they may be divided 
into three main classes :— 

(i) those operated by hand, locally and from above the margin line ; 
(ii) those dropping by their own weight and released by an approved apparatus, and 
(iii) those controlled by power from the bridge. 

Hand-operated doors were permitted above the load waterline, but for those situated below the load 
waterline, the Instructions indicated the type to be fitted, this being dependent upon the number of 
doors in the machinery space at about the stokehold level (other than those at the entrances to tunnels) 
and upon the number of passengers carried. Not more than one watertight door was permitted in each 
transverse bulkhead in the machinery space for purposes of intercommunication (i.e., other than those for 
bunkers and shaft tunnels). 

Sluice valves were to be reduced to a minimum and were only permitted where always accessible, and 
were to be controlled from above the margin line. 

Srpg Scurries. Side scuttles were not permitted in any space exclusively used for coal or cargo. 
Side scuttles situated below a deck, the lowest part of which, at any point in the ship's length, was less 
than 7 ft. above the subdivision load line were to be permanently fixed, unless they were closed and 
locked before the ship left port, and were not opened during navigation. Opening side scuttles were 
permitted in positions above the deck described above. Inside hinged deadlights were to be fitted to all 
permanently fixed sidelights, to those which were to be kept closed during navigation, to those situated 
within the forward one-eighth of the ship’s length, below the bulkhead deck, and to those in all spaces 
below the bulkhead deck used to accommodate seamen and firemen. In spaces below the above deck 
used for the accommodation of passengers, officers, stewards or similar ratings, inside hinged deadlights 
were to be fitted unless the vertical distance of the sill of the side scuttle above the loadline was at least 
equal to a specified distance, which was dependent on the breadth of the vessel. If this distance was 
exceeded, portable plugs were permitted instead of hinged deadlights. 

INLETS AND DiscHarGEs. Main or auxiliary inlet valve chests were to be made as short as 
possible and to be attached to'special wrought steel boxes built on to the skin of the ship where necessary 
to avoid a long neck. Such inlets or discharges were to have accessible cocks or valves fitted between 
the pipes and the ship’s sides or bottom. 

Scuppers, SaniTary Discuarces, Erc. Side openings were to be reduced to a minimum by the 
grouping of the discharges. The discharges through the skin were to be provided with either one 
automatic non-return valve with positive control from a distance, or two valves without such control, one 
of which was to be an automatic non-return valve. The outer valve was to be enclosed in a strong valve 
box on the ship’s skin, and all valves or their controls were to be accessible at all times and situated above 
a deck the lowest point of which was at least 7 ft. above the loadline. All sanitary discharge and scupper 
pipes were to have elbows of metal other than cast iron or lead, and pipes were not to be fitted in 
a direct line between their ship’s side openings and connections with the deck or sanitary appliances. 
Pipes and valves were to be protected in cargo holds by casings. 

AsH SHOOTS (OTHER THAN EsxEctors), RuppisH SHoors, Ero, The inboard ends of such shoots 
were not to be lower than a deck which at its lowest point was less than 7 ft. above the subdivision 
loadline, and were to be fitted with efficient covers, watertight if below the margin line. 

Dousie Borroms in large ships were to extend all fore and aft between the peak bulkheads, or as 
near thereto as practicable, and the inner bottom was to be continued out to the ship's side in such a 
manner as to protect the bilges, and if the outer end of the margin plate was lowered for drainage 
purposes the line of intersection with the bilge plating was not to be less than 24 per cent of the vessel’s 


7 


21 


breadth above the rise of floor line. (See Fig. 3.) In ships over 699 ft. in length the double bottom 
was to extend up the ship’s sides to a height of 10 per cent of the moulded breadth, for at least half her 
length amidships and forward to the collision bulkhead. Wells for drainage purposes were not to extend 
downwards more than half the depth of the double bottom, except at the after end of shaft tunnels. 

Warerticnr Decks. These were not permitted below the level of the subdivision loadline. 
Where fitted above that level, but below the level of the bulkhead deck, in vessels having a factor 
of subdivision of less than 45, the factor for the compartments in way of the watertight deck could be 
increased by ‘05 to a maximum of “45. 

LONGITUDINAL SuBpiviston. Watertight longitudinal bulkheads or inner skins were permitted, 
provided that it could be shown that, if the longitudinal compartment on one side of the ship were flooded 
for a length equal to the floodable length at that part, the margin line would not be submerged, and the 
ship would not take a list which would render it difficult to utilise all the vessel’s boats or to maintain 
her nayigability, or, if such a list would be produced, approved arrangements were fitted for counteracting 
it. In ships having a factor of subdivision less than +45, fitted with an inner skin or longitudinal 
bulkhead placed not nearer the side than -02 B + 2 ft., and extending to a deck above the load line, the 
crowns of the side compartments being watertight, and the arrangement complying with the above 
conditions regarding non-submersion of the margin line and provision against dangerous list, the factor 
of subdivision for the transverse compartment in way could be increased by 05 to a maximum of +45. 

STRENGTH AND ConsrrRucTION oF WareRTIGHT BoLKHEADS, Decks, TUNNELS. TRUNKS, 
VeNTILATORS, ETC. ‘Tables were included in the Instructions giving the scantlings of bulkhead and 
tunnel stiffeners and plating, details of the end connections of stiffeners, and of the rivet spacing. 
Boundary angles were to be double riveted where the distance below the bulkhead deck exceeded 24 ft., 
and the vertical connections of plates were to be double riveted where the depth below the bulkhead deck 
exceeded 35 ft. Watertight decks, trunks and ventilators were to be of the same strength as the water- 
tight bulkhead at the place where they occurred, the thickness of watertight decks being ‘04 in. thicker 
than that required for bulkheads at the same level. 


1V.—Crircunar No. 1623 or Ocroper, 1920. 

The above Circular was the outcome of conversations in Washington, as it was considered that the 
curve of factors of subdivision imposed by the 1915 Instructions was too severe on vessels of the mixed 
type. The Circular gambled on the probability that a vessel, if bilged, would be bilged at the forward 
end, and permitted, as an alternative to the factors of subdivision of the 1915 Instructions, that if the 
severity of the subdivision were increased at the forward end of the vessel it could be relaxed elsewhere. 
The factors of subdivision permitted by the Circular are indicated in the following table, and the curve 
of factors for compartments abaft No. 2 hold is indicated in Fig. 1. This Circular only applied to 
vessels between 410 and 570 ft. in length and was optional. 


| FACTORS OF SUBDIVISION. 


Length _ Se a 
. foe > : ae, pay iq | _Nos-land2 | Remainder 

| aceahort er : | Holds together. | of Vessel. | 

| | | 
410 J) es | 90) 
440 “OO “dO | “90 
180 “90 “VO "88 
O10 “YO “00 | “S1 
HAO “YO “0 wa) 
570 “90 90 “60 


The Circular did not modify the 1915 Instructions in any other way. 
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V.—1928 INSTRUCTIONS. 

These Instructions were complete in themselves and replaced those of 1915, although many of the 
latter Instructions were embodied therein. With the amendments introduced in Supplement No. 2, of 
1932, the 1928 Instructions are in force at the present time. Their general effect was to produce 
considerable relaxation in the subdivision of vessels of the ‘“‘mixed” type (so that spacious holds were 
permissible once more), and a lesser degree of relaxation in the case of vessels more nearly approaching 
the full * passenger” type. As regards ship’s side and bulkhead openings, the rules regarding these were 
in some cases revised, and the safety of the ship thereby increased. 


The more important changes made by the 1928 Instructions are as follows :— 

Permeapinity. (a) In way of the machinery space. Where no ‘tween decks were fitted in the machinery 
space, the permeability remained 80 as in the 1915 Instructions, but if there were any *tween deck spaces 
below the margin line within the limits of the machinery space, the average permeability = 75 + 12°5 3 

‘ 
where a = the volume of passenger and crew spaces in the ‘tween decks, and vy = the whole volume of the 
machinery space. In motorships, the permeability was to be five greater than that ascertained as above 
for steamships. 


(b) Spaces forward and aft of the machinery space. The average permeability for each of these spaces 
. NENA ee oh 
was to be obtained from the formula 63 + 35 ~ where a = the volume of the passenger and crew spaces 
= 

below the margin line in the portion under consideration, and v = the whole volume of that portion. 

Passenger and crew spaces for inclusion in the above formule were defined as those not used as 
cargo spaces, main and auxiliary propelling machinery spaces, bunkers (permanent, reserve or oil fuel), 
store rooms, baggage and mail rooms, chain lockers, watertight tunnels, fresh water, peak and other tanks. 

This alteration considerably simplified the determination of the permeability of the portions of a 
vessel forward of and abaft the machinery space, and gave results not very dissimilar from those given by 
the 1915 Instructions. 

Factor oF Suppiviston. ‘Two curves of factors of subdivision were now provided as had been 
. - i) } ~ “ iv ” os T » 3? , Re } "AC 1. 
recommended by the Bulkheads Committee, for the “mixed” and ** passenger” ty pes of ship, respectively. 
The curves, however, which are indicated in Fig. 1, differed from the Committee’s curves. That for the 
“mixed” type required a one-compartment standard in the case of a vessel 430 ft. in length and a 
two-compartment for a vessel of 790 ft., the latter, it will be remembered, being the standard required for 
a ship 571 ft. in length under the 1915 Instructions. ‘The “passenger” curve required a one-compartment 
standard for a vessel 260 ft. in length, and two and three-compartment standards for vessels 493 and 
900 ft. in length, respectively. 

Orrrerton or Servick Numeran. ‘This was introduced for the first. time as a means of 
interpolation for a particular ship between the factors of subdivision for the ‘*mixed” and ‘ passenger” 
types. 


row. E M+P 
The Oriterion of Service Numeral, C, = 72 \ 5 ) 5, Where P, was greater than P, 
(V+P,—P) 
_.(M+2P). 
or 72 Vv 2) n all other cases. 


The symbols had the following meanings :— 

M =the volume in cubic ft. of the machinery space below the margin line, including any 
permanent oil fuel bunkers above the inner bottom, 

N = the total number of passengers carried, 

P =the volume in cubic ft. of passenger and crew spaces below the margin line, 

P, =°6 LN cubic ft. or 200 N cubic ft., whichever was the greater (I, being the length of 
ship in feet.) 

V =the whole volume in cubic ft. of the ship below the margin line. 


It will be seen that the 1928 Instructions for the first time related the degree of subdivision to the 
number of passengers carried. 


RuLes FoR Suppiviston. Abaft the fore peak in all ships 430 ft. in length and upwards having 
a Criterion Numeral of 23 or less, the sub-division was to be governed by the factor for the “mixed” 
type, for those having a Criterion Numeral of 123 or more by that for the “passenger” type, and 
for those having intermediate Criterion Numerals by direct interpolation between the factors for the 
two types. 

Upper Limir ov Lexcrn or Compartment. The mean length of any transverse compartment 
Was not to exceed 05 L + 70 ft. Por ships over 440 ft. in length this permitted longer compartments 
than did the 1915 Instructions. 


Lower Limi or Lenarn or Compartment. No compartment other than the peaks was to be 
less than ‘02 L + 10 ft., as compared with 10 ft. under the 1915 Instructions. 


Limtr or Lexcrn or Two Foremosr Compartments. In ships 430 ft. and more in length, one 
of the bulkheads abaft the fore peak was to he fitted at a distance not greater than the permissible length 
from the forward perpendicular. The rule requiring additional subdivision at the forward end of large 
vessels in the 1915 Instructions was omitted in those of 1928. 


RECESSES AND Steps iN BULKHEAD.  Recesses in transverse bulkheads were permitted, provided 
the sides of the recess were placed at a sufficient distance from the sides of the ship, but this distance was 
not governed by variation in the factor of subdivision as in 1915. (See Fig. 2.) The regulations relating 
to vertical steps remained unaltered. 

Peak AND Macuinery Spack BuLkueaps. The collision bulkhead was to be placed not less than 
‘05 L, but not more than *05 L + 10 ft. from the forward perpendicular. It was to be extended to 
the deck next above the bulkhead deck in ships having long forward superstructures. The after peak 
bulkhead might be stopped below the bulkhead deck, provided the degree of safely of the ship as 
regards subdivision, was not thereby diminished. Stern tubes were to be enclosed in watertight spaces, 
and in front of each stern tube stutling-box bulkhead, either a complete watertight tunnel, or a 
watertight compartment not less in length than twelves times the diameter of the propeller shaft, was 
to be fitted. 


OPENINGS IN WarERTIGHT BULKHEADS AND Warerricur Doors. The instructions regulating 
the type of sliding watertight doors required to be fitted in positions below the low waterline, were now 
related to the Criterion of Service Numeral instead of directly to the number of passengers carried. 

OPENINGS IN THE Surp’s Stpes.—Sipe ScurrLes. All side scuttles having sills less than 6 ins. 
above the deepest loadline were to comply with Board of Trade Cirenlar, No. 1485 (under-water 
pattern sidelights). Sidelights situated below a deck, the underside of which at its lowest point was 7 ft. 
or more above the deepest subdivision loadline, were not required to be fixed, or closed watertight and 
locked during navigation, provided that they were not lower than if fitted immediately below a deck, 
which at its lowest point would be exactly 7 ft. above the deepest subdivision loadline. ° Efficient inside 
hinged deadlights were to he fitted (1) to permanently fixed side scuttles; (ii) to side scuttles fitted within 
one-eighth length from the forward perpendicular ; (iii) to side seuttles fitted below a deck the underside 
of which at its lowest point was less than, or exactly, 7 ft. above the deepest subdivision loadline ; 
(iv) to side seuttles which would not be accessible during navigation ; (v) to side scuttles fitted in spaces 
intended for the accommodation of seamen or firemen ; and (vi) to side scuttles in emigrant spaces. 
Side scuttles and their deadlights which would not be accessible during navigation were to be closed and 
secured before the ship left port. Side scuttles, other than those referred to in the above six classes, were 
to be provided either with hinged deadlights or fitted to receive efficient outer plugs, which would 
render the side scuttles practically watertight if the glass were broken. 


INLETS AND DiscHARGES. The regulations were practically unaltered, but, as an alternative to the 
fitting of wrought steel boxes to the skin of the ship for the avoidance of long necks, chests having long 
necks were to be made of cast steel. 


SCUPPERS AND SANrIrarRY DiscHarGes. The control for a single automatic non-return valve at 
the outlet on the ship’s side was to be operated from above the bulkhead deck. Where, as an alternative, 
two valves without control were fitted, the upper valve was to be situated above the deepest loadline and 
was to be accessible at ail times under service conditions. Both valves were to be of automatic 
non-return type. 
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AsH Suoots, Ruppish Suoots, Ere. When the inboard ends of such shoots were situated below 
the margin line they were to be closed by efficient watertight covers, and, in addition, a horizontal 
balanced automatic non-return valve was to be fitted in the shoot in an accessible position above the 
loadline, capable of being secured in the closed position. 


Botts iN Suent PLarine. Bolts connecting cocks, valves, pipes, etc., to the shell plating were to 
have their heads outside, and the heads were to be either countersunk or cup-headed. 

Dovusie Borroms. For large vessels the requirement as to the longitudinal extent remained 
unchanged, but that for determining the necessary degree of lateral protection was altered. (See Fig. 3.) 
The rule regarding the vertical extent in large ships was omitted. Wells for drainage purposes were not 
to extend downwards from the inner bottom more than 18 ins., nor were they to be less than 18 ins. from 
the shell or inner edge of the margin plate. At the after end of a shaft tunnel , however, a well extending 
to the shell was still “permitted, 

WarerticHr Decks. The prohibition of watertight decks below the level of the waterline was 
withdrawn. If a watertight deck were fitted above the loadline and extended through at least two main 
transverse compartments, “the Board might make an allowance under certain circumstances in way of the 
watertight deck, but the 1915 rule regarding the definite increase in the factor of subdivision was 
omitted. 


LonGrruprinaL Supprviston. The rules regarding longitudinal bulkheads and inner skins were 
greatly modified. They were permitted, provided ‘it could be shown (i) that if the wing compartments on 
one side were flooded for a length of 05 + 70 ft., or the length of the compartment ‘through which the 
wing tanks extended, whic hever was the less, the margin line would not be submerged ; (ii) that the wing 
compartments were so sub-divided transyv ersely that if two adjacent wing compartments on one side were 
flooded, the resultant list would not exceed 7°, or that if this list were “exceeded approved arrangements 
were provided to speedily minimise it; (iii) the longitudinal bulkhead or inner skin was not less than 
‘02 B + 2 ft. from the shell of the ship. 


When a transverse compartment was fitted with sub-divided wing or other compartments such as 
oil fuel bunkers, the crowns of which were not more than two-fifths of the moulded draught below the 
load line, and it could be shown that a blow which would open up the main compartment would leave 
some of the wing or other compartments intact and effective in contributing to buoyancy, the permissible 
length of the main compartment might be determined by means of an increased factor of subdivision, 
the rules for obtaining this being given in the Instructions. In the case of ships fitted with wing 
compartinents extending continuously through at least two adjacent main compartments, the local factor 
of subdivision might be still further increased. A formula was included showing the increase when the 
crowns of the wing compartments were not less than one-fifth of the moulded dr aught above the load 
line. No allowance was to be made for tanks with crowns two-fifths or more of the moulded draught 
below the load line, and for intermediate positions the increase was to be obtained by interpolation. 

STRENGTH AND ConsrrucTION or WarterTIGHT BuLKHEADS, Decks, TUNNELS, TRUNKS, 
VentTinators, ETC. The scantlings of bulkhead plating and stiffeners with their attachments, and those 
of tunnel stiffeners, were slightly amended. In the case of large stiffeners the number of rivets in the 
attachment was reduced by one. There was little change in the remainder of the rules, but the clause 
requiring double-riveting of the boundary angles of bulkheads more than 24 ft. below the bulkhead 
deck was omitted, but where this distance exceeded 35 ft., the boundary angles were to be double-riveted 
in both flanges. 


VI.—SuppLement No. 2 (1932) to THE 1928 INSTRUCTIONS. 

This Supplement modified certain of the 1928 Instructions, the general effect being to make the 
subdivision a little more severe, though by no means so severe as that imposed by the 1915 Instructions. 
The principal modifications are indicated below, the remaining requirements of the 1928 Instructions 
still being in force. 


: a—c 
PERMEABILITY.—MACHINERY Space. For steamships the average permeability = 80 + 12°5 (= ) 


where a = the volume of passenger and crew spaces situated below the margin line within the limits of 
the machinery space ; c = the volume of ‘tween deck spaces within the same ‘limits appropriated to cargo, 
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coal or stores; and vy =the whole volume of the machinery space. For motor ships the average 
permeability is to be 5 greater than as obtained by the above formula. This gives a more accurate 
estimate of the actual permeability than had been given by the method employed in the previous 
Instructions. 


Factor or Supprviston. The curve of factors of subdivision for the “mixed” type remains as 
in 1928, but a new curve for the “ passenger” type has been substituted. This gives a one-compartment 
standard for a ship having a length of 260 ft., as before, but two and three-compartment standards for 
lengths of 450 and 790 ft. respectively. (See Fig. 1.) 


CRITERION OF Servick Numerat. This is obtained from the same formule as in 1928, but the 
method of assessment of the value of P, is modified as follows: P, =°6 LN (L being the length of the 
ship in feet and N being the number of passengers for which the ship is certified). Where, however, it is 
shown that the value of “6 LN is greater than the total volume of the passenger spaces above and below 
the margin line, and of the crew spaces below the margin line, the lower figure may be used, provided 
that the value of P, used is not less than -4 LN. 


; . L? : 
In ships of any length carrying more than 12, but not more than 50, or Ti passengers (whichever 
’ 
is the less), the subdivision abaft the fore peak shall be governed by the factor unity. 
Limtr or Lencrn or Compartment. The upper limit of length of compartment is abolished, 
though the lower limit is maintained. 


Sreps iN BuLKuEAps. A transverse bulkhead may be stepped, provided that the combined length 
of the two compartments, separated by the bulkhead in question does not exceed 90 per cent of the 
floodable length, or additional subdivision is provided in way of the step to maintain the same measure 
of safety as that secured by a plain bulkhead. 


STERN-GLANDS. A stern-gland is to be situated either within a watertight shaft-tunnel, or other 
space of such volume that if flooded by leakage the margin line will not’ be submerged. 


OPENINGS IN WATERTIGHT BULKHEADS AND WarertiGHT Doors. — Sluice-valves in watertight 
bulkheads are no longer permitted. The old Class 5 watertight door (that with a releasing gear worked 
from the bridge) is omitted. 


SipE-scurrLes. Any side-scuttles having sills below a line drawn parallel to the bulkhead deck, and 
having its lowest point °025 B above the load line, shall be of a non-opening type. If, in a ’tween deck, 
the sills of all the side-scuttles are higher than the above line, but not all above a line drawn parallel to 
and 12 ft. above it, they shall be either of the non-opening type or of such construction that they cannot 
be opened without the consent of the master. Other side-scuttles may be of the ordinary opening type. 
Rules are given indicating which side-lights must be closed and locked before the ship’s departure. 


The rules regarding the six classes of sidelights, to which hinged inside deadlights are to be provided, 
remain very much as in 1928, but for those in class (iii), viz., those situated below a deck having its 
lowest point less than or exactly 7 ft. above the loadline, have been substituted all side scuttles 
situated in a "tween decks where the sills of any are situated between a line drawn parallel to the 
bulkhead deck and having its lowest point *025 B above the load line, and another line drawn 12 ft. 
above the first. All other side scuttles not included in the six classes named, but situated below 
the bulkhead deck may be fitted with portable plugs instead of deadlights. 


Circular 1485 (under-water pattern sidelights) still applies to side scuttles having sills less than 
6 ins. above the loadline. 


LONGITUDINAL Suppiviston. The angle of heel of 7°, due to the flooding of wing compartments, 
is to be considered in relation to a flooded length of -02 L. + 10 ft. 


ALLOWANCE For Loca Susptviston. The complicated rule of 1928 is simplified. Where a 
main transverse compartment contains local subdivision, and it can be shown that, after any assumed 
side damage extending over a length in feet of “02 L. + 10, the whole volume of the main compartment 
will not he flooded, a proportionate allowance may be made in the permissible length otherwise required 
for such a compartment. In such a case, the volume of effective buoyancy assumed on the undamaged 
side shall not be greater than that assumed on the damaged side. 
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VII.—Concrusion. 


A comparison of the curves of Factor of Subdivision, indicated in Fig. 1, reveals that the curve of 
1915 for all types of vessel meets the “ passenger” curve of 1928 at a point representing a ship having a 
length of 700 ft., and the two curves yield ordinates of practically equal value for lengths of ship beyond 
700. ‘Thus a vessel of 700 ft. in length carrying only 13 passengers (if such a vessel can be imagined) 
would, by the 1915 Instructions, have required the same standard of subdivision as that required by a 
ship of the same length carrying several thousand passengers, after the coming into force of the 1928 
Instructions. 


Whether the relaxation permitted by the 1928 and 1932 regulations is justified cannot be stated, as 


fortunately there has not been a disaster, such as those which overwhelmed the Trrantc and the 
EMPRESS OF IRELAND, to a large passenger ship built in conformity with these regulations. 


By way of practical illustration as to the effect of the alterations in the subdivision regulations two 
typical vessels have been chosen, one being of the ‘mixed ” type and the other of the passenger ” type. 
As the position of bulkheads depends not only on compliance with subdivision regulations but also on 
the necessities of design (machinery spaces, fuel tanks, deep tanks, ete.), instead of investigating the 
number and spacing of bulkheads which would be required for a given draught, the maximum moulded 
draughts, permissible under the different regulations, which correspond to the actual arrangement of 
bulkheads, suitable for the service of the vessels, have been determined. 

The “mixed” type ship has the following dimensions :—Length, B.P. 475-0 ft. Breadth moulded, 
58°0 ft. Depth to margin line, 34-0 ft. Number of passengers, 234. 

A profile of the ship, together with the curves of floodable and permissible length, is indicated 
in Fig. 4. 


The comparative results of the subdivision investigation are tabulated below :— 


1915 1928 1982 


REGULATIONS.” Instructions. ‘Instructions. ere 
7a at | iter pute TR | 
Block coefficient nes aay 762 aiid ii, 
| | 
Freeboard ratio... + ae B37 233 "236 
Sheer ratio, forward... 5 433 399 40 
Sheer ratio, aft ... ie are 216 199 20 
Permeability, after body onl 64°65 63-0 63-0 
Permeability, machinery space... 80-00 750 7:9 
Permeability, forward body... 62°96 63-0 63°0 
Criterion of Service Numeral ... = 26-0 260 
Factor of subdivision... al 678 _ 5856 "854 
: Sa Pe, Sea ne fy are 
Maximum permissible draught... 25 ft. 5 ins, 27 ft. 7 ins. 27 ft. 6 ins. 

The permissible draughts under the 1928 and 1932 regulations are respectively 8°5 and 8-2 per 
cent. greater than that permitted by the 1915 Instructions. The difference, of course, is chiefly due to 
the difference in the factors of subdivision. “The permeability in the machinery space varies considerably, 
due to there being a "tween deck below the margin line used for coal, but not for passengers or crew. 


This produces a variation in the floodable length and permissible length curves in way of the machinery 
space, and, if reference is made to Fig. 4, it will be seen that the intermediate bulkhead required in that 
space by the 1915 and 1932 curves is not required by the 1928 curve, 

Fig. 5 illustrates the manner in which the same ship might have been sub-divided under the Board 
of Trade Circular No. 1623 of 1920, in relation to a moulded draught of 25 ft. Sins. The factor of 
sub-division for all the compartments abaft No. 2 hold is ‘883, while the fore peak and No. 1 hold taken 


together comply with a factor of “90, as do Nos. 1 and 2 holds taken together. As a result, with the 
exception of the two forward holds, the remainder are very spacious. As a matter of interest, it may be 
noted that the number of bulkheads required to comply with the above Circular for this ship, viz., seven, 
is one less than that required by the Rules of this Society. 

The vessel of ** passenger” type has the following particulars: length B.P. 730-0 ft., breadth 
moulded 97:5 ft., depth to margin line 45-0 ft., number of passengers 1213. A profile of the ship and 
the curves of floodable and permissible length are indicated in Fig. 6. 

This case has been investigated by comparing the combined lengths of every pair of adjacent 
compartments in the ship, with a curve of which the ordinate at any point is equal to twice the permissible 
length of one compartment at that point. 

The comparative results of the investigation are tabulated below. 


0n8 
SESE DALE OSE: Tiistenctietlh | rusiod Supplement 
Block coefficient an A 626 “Od “638 
Freeboard ratio... sn oe 389 279 "295 
Sheer ratio, forward — ... ‘ole "$47 318 | 322 
Sheer ratio, aft... rae x0 “149 “136 138 
Permeability, after body tt: 798 76°6 766 
Permeability, machinery space... 80°0 765 815 
Permeability, forward body... 72:0 (er. 22 
Criterion of Service Numeral ... — 7TD°B5 75°35 
Factor of subdivision ... a 376 “45D 439 
Maximum permissible draught... S2it. o.10k, 4 oom. 2 and. | 34 cb. ins. 


The permissible draughts under the 1928 and 1932 regulations are respectively 9°0 and 7:7 per cent 
greater than that permitted by the 1915 Instructions. 

The greater permeability of the after body, under the 1915 Instructions, is due largely to the fact 
that part of the shaft tunnels had to be taken as having a permeability of 95 per cent under those 
regulations. 

The remarkable figures are those for the factors of subdivision under the 1928 and 1932 Regulations. 
Although the number of passengers assumed to be carried in this case is about the average carried by a 
first-class modern liner of this length, the factors of subdivision, viz., 455 and +439, are greater by 
21 per cent. and 17 per cent. respectively, than that permitted by the 1915 Instructions for a vessel of the 
same length, and it will be remembered that the 1915 curve was that recommended by the Bulkhead 
Committee of 1912 for vessels of the “ mixed” type. 

Another notable figure is that for the Criterion of Service Numeral 75°85. A reference to the 1928 
and 1932 Regulations will show that the Criterion of Service Numeral corresponding to the full 
“ passenger ’ type is 123. A ship of the length under consideration, viz., 730 ft., having the passenger 
spaces below the margin line shown in Fig. 6, would require to carry no less than 12,960 passengers before 
her Criterion of Service Numeral would reach 12 This figure is quoted to show the impossible intensity 
of passenger loading contemplated by the * passenger ” curve of factors of subdivision, as compared with 
actual present-day passenger figures. 

The factor of subdivision under the 1915 Instructions, viz., *376, is smaller than the ‘ passenger ’ 
factor under the 1928 Instructions, viz., "380, and under the 1932 Regulations would be required by a 
Criterion of Service Numeral of 109, which would represent a passenger capacity of no less than 6,190. 

If the preceding account of the recent developments in the subdivision of large passenger liners provokes 
thought and discussion in the members of this Association, its purpose will have been fulfilled. 
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PART II.—(c) ELECTRICAL EQUIPMENT. 


By G. O. WATSON. 


Fortunately, the term “recent” is elastic and lacks mathematical precision, so that we may stretch 
our review back over a number of years, for had a limit been set, say five years back, it would have been 
well nigh impossible to point to any one development as having originated within that period. For 
“development” in the electrical equipment of passenger vessels has been rather in the direction of steady 
improvement in the quality of materials, workmanship and methods, and the more extended use and 
perfection of developments which started a decade or more ago. It is, therefore, proposed to deal with 
the general trend and to describe briefly some of the features which are now found in the majority of new 
vessels, and it will be convenient to deal with these under separate headings. 


_ CaBLes. 

It is appropriate that we should commence with cables for they are perhaps the most vital part of 
the equipment and the source of most worries. It is consoling to know, therefore, that considerable 
progress has been made in improving the quality of the insulation on cables. Rubber is still the 
material most commonly used and research is continually in progress to improve the product. Although 


an excellent material in many respects, rubber suffers from the disadvantage that it deteriorates with age, 
this deterioration being due to oxidation. 


A further disadvantage, which is now eliminated by modern methods, was the presence of free 
sulphur not absorbed by the rubber during the process of vulcanisation. In the past approximately 
8 per cent of sulphur was added for vulcanisation, approximately 2 to 3 per cent of this being absorbed 
and the remainder being free. It was to protect the conductor from this free sulphur that specifications 
valled for a layer of pure rubber to be applied next to the conductor and also as a further protection the 
copper was tinned. This proved fallacious, for the sulphur migrated through the pure rubber and 
eventually reached the conductor. Moisture travelling up the strands combined to form sulphuric acid 
with dire results. 


Modern rubber has only about 2 to 3 per cent. of sulphur included in the initial mixture, and only 
a mere trace of free sulphur is present after vuleanisation. In fact, some rubbers are claimed to be 
sulphurless, though the validity of this is open to doubt. The primary reason for the layer of pure 
rubber no longer holds and many cables are now produced without it, though some manufacturers retain 
it in order to improve the insulation resistance, The efficient tinning of the conductor is still necessary 


and important, and it is probable that a chemical test to prove its efficiency may be added to the 
requirements. 


As already mentioned, the other drawback with rubber is its proneness to oxidation. It deteriorates 
from exposure to air and sunlight, ozone being particularly harmful, and it is for this reason that cables 
are lead sheathed. Lead sheathing, however, particularly on board ship, still leaves much to be desired. 
Pure lead is very largely used and many early specifications were at great pains to specify pure lead. 
Research has shown, however, that pure lead cracks very readily when subject to continual vibration such 


as exists on ships, and certain alloys of lead are more resistant to vibration cracking. They are as 
follows :— 
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COMPOSITION (PERCENTAGES). 


| Fatigue os : ; 
am 2 Ee : eee oe | pie Situation for which Alloy 
ALLOY. srecaed's is suitable. 
|  Lead.t Tin. Antimony. Cadmium. rie Ats | 
Lead | 100 — _ — + 0718 Where no vibration. 
SS 2 i a: =% iS: ea en 
| . Pa 
A 98 ee. | — = + 040 Ship wiring. Preferable to 
other alloys where organic | 
acid corrosion occurs. 

B 991 | — a — + 0°60 Ship wiring, but is rather 

| stiffer than Alloys A or C. 

C 9945 | “4 — 15 + 0°35 Ship wiring, where vibration | 
resistance combined with | 
flexibility for installation 

| | purposes is necessary. 
99°25 ae 3) D5 + 074 | For positions where a higher 

D resistance to vibration is 
required. 


* Taken as range of stress which will cause failure after 10 million reversals. 


+ Including impurities of zine and bismuth. 


Lead sheathing also corrodes very rapidly, this failure being largely due to electrolytic and galvanic 
action, in association with neighbouring steel and brass. To arrest and restrict corrosion it is necessary 
to bond the parts together, this being a requirement of the Rules, and much of the deterioration which is 
frequently found is due to the requirement not being efficiently carried out. 


The bonding to earth introduces another factor, viz., the presence of earthed metal in intimate 
contact with the dielectric throughout the run of the cable, so that any failure of the insulation 
immediately shows up as an earth. The failure may be a natural one due to ageing or the working of 
the ship, or on the other hand may be due to a workman driving a nail through the cable. This 
instantaneous indication of a fault may, on the one hand, be considered advantageous, or on the other 
hand, is by some considered a drawback. : 

Nevertheless there is a growing tendency to get away from lead sheathing and to use what has grown 
to be known as * H. R.” sheathing. 

“ H. R.” is purely a trade designation and does not, as is commonly supposed, mean “ hard rubber,” 
the latter being vulcanite or ebonite, which are totally unsuited for the purpose. 


“ H. R.” is a secret composition produced by several manufacturers, who will not disclose its contents, 
but which usually includes from 5 to 10 per cent of bitumen. Its main attributes are that it is oil 
resisting and has good mechanical qualities, and, while protecting the dielectric, does not suffer from the 
disadvantages of lead. 

A number of makers have submitted samples to very stringent tests, and as a result the Committee 
has approved their use in lieu of lead sheathed cables. The growing use of this type of cable, which was 
first introduced about the year 1928, must, therefore, be definitely logged as a recent development. 

Another type of cable, the use of which commenced about the same time, is the varnished cambric 
insulated type. The dielectric consists, as the name infers, of cambric which has been impregnated with 
varnish, which may be either a bitumen or a linseed oil varnish. The former is black in colour while the 
latter in usually yellow or amber, sometimes known as “ Empire cloth,” but is sometimes artificially 
coloured black. 
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These distinctions are important, as the linseed oil or “yellow” varnished cambric should not be 
used in direct contact with bare copper owing to a chemical action which is set up. It is, therefore, 
necessary either to tin the conductors or insert a layer of treated paper or other separator next to 
the conductor. The yellow variety has better insulating qualities than the black and is therefore 
preferred. 

The cambric is merely a vehicle, having very poor insulating properties, the latter depending entirely 
on the efficiency of the varnish. The cloth is made up in rolls, approximately 30 to 40 ins. in width and 
is cut into tapes from 4 in. to 14 ins. wide before beitfg wrapped round the conductor. When it is cut, 
the cambric threads are exposed at the edges of the tape and consequently if left exposed to the atmosphere, 
moisture would travel up each of these threads and destroy the insulating properties. 


All varnished cambric insulated cables are, therefore, required to be lead sheathed in order to exclude 
moisture, and for the same reason the ends of each cable are required to be sealed. Incidentally, it is 
excellent practice also to seal the ends of rubber insulated cables to prevent moisture creeping up the 
strands, moisture being the most prevalent cause of electrical breakdown. 


Varnished cambric will withstand higher temperatures than rubber and, therefore, a smaller section 
of copper conductor is permissible for a given current than for rubber insulated cable. For this reason 
varnished cambric cables for the heavy distribution circuits are growing in favour. It is not generally 
used for the more numerous small cables owing to the expense of sealing the ends. 

More attention is now being paid to the fixing and positioning of cables. Instead of cab’es being 
laid in loose bundles behind partitions, they are now cleated in position on perforated steel trays or direct 
on bulkhead. The former method should never be tolerated and undoubtedly constituted a grave fire 
hazard. 


SELECTIVE TRIPPING. 

This is perhaps the most important and, at the same time, most recent development in electrical 
distribution, and first came to the fore about 1929. 

The electrical load in passenger vessels when at sea is of a somewhat diverse character, comprising 
some services which are of a vital and essential character such as steering gear, navigation lights, engine 
room auxiliaries and others which are not so vital. The former are more or less constant in character 
and under the direct control of the engineers. The “hotel” load as it is called, comprising electric 
galleys, accommodation heating, lighting, fans, lifts, cinemas, etc., is subject to fluctuations, and is not 
under the immediate control of the engineers. 

Consequently, if all these services are connected to the same busbars there is a danger of the load 
being increased beyond the capacity of the generators in service for the time being. This would result 
in the circuit breakers opening on overload and cutting off the essential and vital services as well as the 
hotel load or non-essential services. 

The practice has therefore been established of providing what is known as “ Selective Tripping.” 
Certain circuits, known as “ Preferential Circuits” are selected, and in the event of overload the 
“non-preference” circuits are tripped out first. In large vessels the circuits are sometimes further 
sub-divided into “ First preference ” and “ Second preference.” 

The non-preference circuits are usually tripped out instantly, without time lag, as soon as the 
overload occurs, while the preference circuits are provided with a time lag which can be varied and 
usually has two settings, viz., 5 seconds and 10 seconds. If after the non-preference load has been 
relieved the overload still persists, the “second preference ” circuits will be cut off at the end of 5 seconds. 
and after 10 seconds the “first preference” will be cut off. 

In practice there are several methods of carrying out these operations. 


NAVIGATION. 

Not least in importance is the immense advance which has been made in aids to navigation, such as 
Wireless Telegraphy, Depth Sounding, Direction Finding, Gyroscopic Compass and Automatic Steering. 
By means of time signals received by wireless the navigator is no longer solely dependent on his 
chronometer for G.M.T. 
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Depth Sounding is based in principle on the rate of travel of sound in water and is dependent 
on electrical methods to record accurately the time taken for signals to reach the ocean bed and return to 
the ship. The older method of lead-line or plummet was slow and cumbersome, the ship having to be 
slowed down or stopped and needing the services of several members of the crew. Then when the reading 
was obtained it represented the depth taken several minutes previously and, if the ship is still on 
the move, the depth some distance away. 


Echo Sounding is based on the fact that sound travels in water at a uniform rate of approximately 
4,900 ft. per second, and the time taken in seconds for sound to travel from the hull to the sea-bottom 
and echo back to the hull multiplied by 4,900 and divided by two, represents the depth in feet. Deep sea 
craft are usually fitted with echo-sounding apparatus which will indicate a minimum of five to six 
fathoms from the bottom of the hull but more sensitive apparatus, recording down to two fathoms, can be 
supplied and is normally fitted to coastwise trading vessels. 


Recording charts can be fitted, on which a pen draws a line at stated intervals of upwards of twenty 
soundings per minute, the length of the line indicating the depth of the sea. The succession of lines of 
varying length results in a chart indicating in profile form the shape of the sea bottom. It is also 
possible to determine the nature of the sea bottom, i.e., whether hard or soft. 


The time taken to make soundings is normally under one second and, on account of this rapidity of 
operation, soundings can be taken when the vessel is proceeding at full speed with the same degree of 
accuracy as when stationary. A sudden change of, say 120 fathoms to 3 fathoms, will be instantly 
recorded. 


Although the various makes on the market vary considerably, in the sending and recording apparatus 
the fundamental principles remain the same, and the apparatus is in three sections, viz., a transmitter or 
“hammer” to produce the sound, a hydrophone or receiver to pick up the echo, and the instrument or 
meter to indicate to the navigator in the wheel house or chart room the results obtained. 


In some makes the transmitter and receiver are combined in the same fitting, thus requiring only 
one attachment to the hull. This type makes use of supersonic waves, ie., waves of higher frequency 
than can be detected by the human ear. In other types the transmitter and echo receiver are separate 
and about 40 to 50 ft. apart. All types are sensitive to air bubbles passing under the hull and across the 
faces of the transmitters and receivers, and great care has to be exercised in selecting positions free from 
this form of disturbance. The supersonic types are more subject to errors from this source than those 
dependent on sonic waves. 


Although the recording is done with the aid of a dry cell of 4 or 5 volts, this may be amplified to 
2,000 or 3,000 volts in the transmitting circuit in the supersonic system, and for this reason special 
precautions are necessary when these circuits are in the vicinity of oil tanks containing low flash point oil. 


SroraGke Barreries. 
Although the use of secondary batteries for emergency purposes is not universal, nevertheless it is 


fitted in many cases, and considerable advance has been made in the efficiency and mechanical construction 
of batteries. 


In the early days of electricity on board ships the only batteries available were of the open tank type, 
quite unsuitable for use on ships. The development of the submarine and motor car types of battery 
have no doubt been responsible in no small measure for the more serviceable batteries now available. 
Batteries are now practically totally enclosed with comparatively small holes for breathing purposes, and 
will withstand the rolling action without any risk of spilling the electrolyte. 

For supplying emergency lighting in engine rooms, etc., a system, known as the “ Keepalite” system, 
has been developed. With emergency or “panic” batteries, a problem in maintenance arises in regard to 
the necessity for keeping the batteries fully charged and in good condition. A system has now been 
developed for keeping a very small “trickle” charge on the battery day and night to prevent loss of charge 
and deterioration on open circuit. In the event of failure of the normal supply from the ship's 
generators, a change-over contactor switch automatically comes into action to maintain a supply to 
certain selected “ panic” lights. 


HoTen SERVICES. 
These may be divided broadly into two categories :— 
(1) Services in public rooms, cabins, and accommodation generally. 
(2) Services in the kitchens, galleys, laundries, ironing rooms, etc. 


In the first-mentioned category we find that the lighting of dining saloons, lounges, ballrooms 
and drawing rooms is on the same elaborate scale as the most modern of first class hotels, Ornate and 
concealed lighting, employing thousands of lamps, is the order of the day. In some of the larger liners as 
much as 125 kw. is used for the lighting of a single room. 


A 20,000 ton passenger liner will have as many as 6,000 switches and lighting fittings, and 20,000 
electric lamps. 

Cabins are invariably provided with electric fans and radiators. and a ship of this size will have 
600 to 700 fans and as many radiators. 


Ballrooms are frequently fitted with colour lighting which can be varied and dimmed from a central 
control position, and in at least one liner now building, a system of thyratron control is to be fitted, in 
which the band music controls the lighting. 


In this system the music is picked up by a microphone, the current in which passes through 
amplifiers and is then used to control the grid voltage of a thyratron valve. This in turn reacts on a 
special type of choke having an A.C. and a D.C. winding, and the volume of lighting is thereby controlled. 
Three colours, blue, red and green are employed, one being predominant when low notes are rendered, and 
another responding to high notes. 


Cinema equipments are also fitted in the majority of modern liners. 

Telephones are fitted in all passenger liners, and in the case of luxury ships the installation is 
extended to the cabins ; in one instance a telephone board of 450 lines was used for this purpose. 

For internal communications between individual cabins and stewards, it is now customary to have an 
indicator located outside each cabin, and a * group” indicator for the steward. The local indi sator on 
the cabin may consist of a “flag” which drops into view or a luminous signal which lights up when a 


vull is made. These signals remain until the steward enters the cabin and cancels or resets them by 
pressing a button in the cabin. 


* Below stairs” electrically operated galleys are becoming increasingly popular. Electricity is used 
for ranges, hot cupboards, fish friers, water boilers and urns, hot plates and carving tables. Also potato 
peelers, “iron cows,” egg boilers, which automatically remove the egg after a given time, dish washing 
machines, etc. In the laundry there are electrically driven washing and ironing machines, mangles and 
electric irons. 

In some instances rooms are set aside where passengers can do their own ironing. This is an 
attempt to deal with the evil of passengers who bring their own electric irons, often unsuited to the 


supply voltage of the ships. For instance, in U.S.A., the supply to buildings for lighting purposes 
is 110 volts. whereas most ships are 220 volts. 


In conclusion, the author wishes to thank Messrs. Henry Hughes & Son, Ltd., for the loan of blocks, 
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DISCUSSION ON 


NOTES ON RECENT DEVELOPMENTS IN 
LARGE PASSENGER SHIPS. 


PART I.—(a)) STRUCTURAL. 
By 8. TOWNSHEND. 


E. W. BiocksipGe. 


It is my own personal opinion that we have reached the maximum limit in regard to the size and 
length of large passenger ships, after careful consideration of the main essential relations to the facilities 
and depth of water provided at terminal ports, cost of upkeep and the provision of an adequate equipment 
of life saving appliances in order to carry a reasonable number of passengers which ‘ill recompense the 
shipowner. 

We shall have to wait and see whether the financial returns are sufficient to justify such a colossal 
outlay as was necessary to construct the “QuEEN Mary” and “ NoRMANDIB,” having in view that the 
cost was four times as great as that spent on the “AQUITANIA,” and with a reduction in the number of 
passengers carried, but with an increase in the number of crew, when compared with the latter ship. 

The modern demand for luxury accommodation for passengers is not confined to large ships engaged 
in the North Atlantic Service. The facilities which are now provided on modern ships for the comfort of 
the passenger have directly affected the numbers which can be carried, which indirectly increases the 
standard of safety and efficiently. 

It is interesting to note in recent papers given before the Members of the North East Coast, Institution 
of Engineers and Shipbuilders, it was stated that the machinery of the “Bremen” is 120,000 SJHtbe 
and its weight 7,763 tons, with a consumption of *685 lbs. of oil per shaft horse power per hour. The 
builders have stated that, with modern boilers of 900 lbs. pressure, an installation of 180,000 8.H.P. could 
be fitted with a weight of 7,280 tons and a consumption of *575 lbs. per S.H.P. hour. This installation 
would occupy 17} per cent less length than the present machinery fitted. 

I suggest, therefore, the development of the modern passenger ship in the future will be in the 
direction of smaller dimensions, embodying machinery of lighter weight and a reduction in space with an 
increase in speed, number of passengers carried and cargo capacity. 


W. 'THomson. 


The first paper of this symposium deals with the very important question of the scantlings of large 
passenger vessels and Mr. Townshend has set forth clearly the general considerations which govern these, 
As pointed out by him, these vessels have been designed in different countries and embody the ideas of 
various naval architects, a fact. which makes the problem of analysing the scantlings somewhat difficult. 
In addition it must be remembered that the number of such vessels is small and from a consideration of 
the evidence available I would suggest that the results of such analyses are really irreconcilable. It is 
known that in a few cases the structure has proved to be not very satisfactory, which at least provides a 
starting point for investigation but whether in other cases the scantlings are too heavy cannot be known, 
for which reason it would appear that the suggestion in the paper that the calculated stress should vary 
as*Y L. isa refinement which is hardly justified at this stage. 

Mr. Balfour's investigation two years ago proposed a relationship between depth of structure and 
draught asaffecting scantlings, but here again the lack of definite knowledge militated against the acceptance 
of his conclusions. 


The tendency to fit divided uptakes raises the question, dealt. with by the author, as to the value to 
be assigned to the deck plating between the openings and his conclusions will be generally accepted. The 
top and bottom flanges of a girder can only be regarded as acting together when joined by an efficient 
web. In the case of a ship this web is provided by the side shell plating, and the deck plating between the 
uptakes, being quite divorced from the side shell, can have only a limited value in resisting longitudinal 
stress, but the actual part played by this material must remain a matter of opinion. 

In dealing with the question of vibration the author strikes the right note in relation to the scantlings 
of the beams and girders of decks of superstructures. There can be no doubt these must be appreciably 
heavier than if based on purely static considerations. 


W. Bennetr (New York). 

Mr. Townshend has covered the subject so well that there is not much one can add by way of 
remarks, except to thank him for bringing us up-to-date on this interesting topic. 

The greatest developments in large passenger ships are, undoubtedly, passenger comfort and speed. 
In years gone by passenger accommodation was far from what could be desired, and the attitude of the 
shipowner of those days was, more or less, “take it or leave it.” To-day the passenger is more travel 
conscious, and goes shopping around different lines to get the best value for his money, With the 
strenuous competition now prevailing, it influences the shipowner to offer the passenger every modern 
means of comfort, and in some cases, luxury, so as to induce him to travel on his line. 

Take for instance, one well-known line sailing out of New York; their vessels to a large extent sell 
themselves to the public owing to the superior accommodations and the outstanding innovation which is 
not prevalent on many ships, viz., that each and every room throughout their vessels have a bath (or 
shower) and toilet. In addition to this the rooms are attractive, games are arranged for the passengers’ 
entertainment, movies are shown, an orchestra is provided for dancing, and an outdoor pool for swimming, 
so that every whim of the average traveller on the high seas is catered for, and they get more value for 
their money to-day than they ever did before. 

Under the heading “ Progress in General Design and Appearance,” attention is directed to the great 
change in appearance. My own impression is that much that goes down under the caption of streamlining 
is really overdone, in much the same manner as the super-streamlined motor-cars which appeared in the 
U.S. several years ago, simply pandering to the distorted esthetic tastes of an extremely sophisticated 
motoring public. Their utility, in so far as the streamlining is concerned, was not proven by experience, 
and now a more sensible and less modernistic design is in vogue. The “Queen Mary” is, I 
believe, much more conservative in her general design and appearance, and will, | am sure, be none the 
less successful in spite of these. 

In regard to ** Accommodation,” I would suggest one important omission, in that the greatest change 
which has developed recently in the accommodations of large Atlantic liners is the attention given to 
cabin and tourist passengers which, of course, is the old second and third class camouflaged and served up 
under a new “sales-tag.” There is a tendency to increase the number of one and two berth rooms, with 
correspondingly more toilets and bathrooms. 

1 read recently, although I am uncertain as to its accuracy, that a new ship was recently commenced 
in which the few passengers carried will be accommodated in the dummy funnels, which shows just how 
incongruous, in a motorship, the modern funnel really is. 

Another feature of some interest is the arrangement of rooms in the “ManHarran” and 
“WASHINGTON,” by which some of the cabins on the “A” deck are arranged in pairs, outside and inside ; 
the outer being the sitting room and the inner the bedroom, with a glass curtained partition between, 
providing light to both. 

In his conclusion, Mr. Townshend refers to the damage possible to large Atlantic liners due to 
shipping heavy seas on deck. I remember several such instances of severe damage, but one will sutfice. 
The “Masestic,” until recently the largest vessel on the Atlantic, took, a few years ago, a very heavy sea 
over the bow. It broke on No. 2 hatch, which was steel covered with heavy stiffening underneath, stove 
the hatch cover down, and a following sea broke on the same spot, killed a sailor, washed out much of the 
third class accommodations, broke pillars, and flooded the hold damaging much valuable cargo. 

I am, as one would expect, in more intimate contact with transatlantic vessels than any others, but 
I have spoken to many Masters who haye sailed the seven seas, and they are all unanimous that the 


” 


Atlantic crossing can be the most hazardous of them all. ‘The importance, therefore, of providing means 
of preventing seas from breaking on the fore deck cannot be overemphasized, and also for the freeing of 
any water which may break on the deck. 

It is difficult to visualize the possible trend in the development of large liners of the future. That 
there will be development goes without saying, but there must be an economic limit, if not a practical 
'imit to the development of such vessels in respect of size, speed and lavish decorations. These luxuries 
and, in some cases, extravagances, have to be paid for, and they must be reflected in the cost of the 
passage to the individual: and when it comes down to the average traveller, one will probably find that 
they are looking for a safe, comfortable ship, of moderate speed, at as reasonable a fare as possible. 

Who, for example, wants to travel in a floating art gallery? It is safe to predict, therefore, that the 
popular ships of the future will be of the intermediate type such as the “Groraie,” “ BRITANNIC,” 
* MANHATTAN” and “ WASHINGTON,” rather than those of the super-liner type; and that the tendency in 
future development will be along the intermediate liner type, with higher engine efficiency, combining 
high speeds and smaller dimensions, together with absence or lessening of vibration. 


J. S. Ormiston (Genoa). 


The Association is to be heartily congratulated on the excellent symposium in six sections on the 
important and fascinating subject of large passenger liners. 

Notwithstanding the enormous cost of such structures they are still being built and no one can assert 
that a definite arrest in their dimensions and consequent cost appears yet in sight. 

To the interesting list of features indi ating changes in general design enumerated under sub-title 
“Progress in General Design and Appearance,” one may add the omission of the mainmast in the case of 
a recently built high-class passenger vessel. 

As the author states, there is no doubt that the social and sports life of the traveller is well catered 
for aboard modern large passenger vessels, but it is (juite an open question, in my opinion, whether this is 
not being very much overdone. 

It seems desirable and almost necessary for a large passenger vessel to have one spacious dining hall 
for de lure and first-class passengers so the “inner man” requirements of these may be dealt with at one 
sitting, but it does seem debatable whether such large lounge halls and salons are not r rally excessive. 

During how many hours of the day on a transatlantic Voyage are these large social apartments used 
to any extent? I gather for a very small part indeed and so one may naturally ask whether they could 
not be reduced in size and the space used for additional cabin accommodation, 

Referring to the proportions of large passenger ships it seems to me fortunate that proportions of L/D 
have heen reduced, otherwise thicknesses of material on strength decks would become quite excessive and 
out of proportion to the shell plating and to the frames and beams which support and stiffen the strength 
deck plating and through which the latter is enabled to exercise its proper function. 

The development indicated in the third paragraph from top of page 4 seems a good one and such a 
feature should tend to assist in reducing the number of tiers of deckhouse superstructures. 

In addition to the cofferdam above deep oil fuel bunkers now commonly adopted and referred to near 
top of page 5, in one or two cases also has been fitted a steel cofferdam from ship’s side to ship’s side at the 
fore end of the range of deep oil bunkers, separating these from the adjacent cargo holds, 

Referring to the author’s remarks regarding corrosion increases in double bottoms in way of boilers, 
it would appear doubtful whether even the increase indicated by author is necessary if water tube boilers 
are fitted. 

I do not quite agree with the author when he says in the same paragraph that normal stiffening of 
hottom forward against pounding is often not so nec ssary. Large passenger vessels with bulbous bows 
have a definite flat of bottom forward and although the bottom forward of large passenger vessels does 
not often rise out the water, it is sufficient for this to happen only once or twice for extensive damage to 
be sustained and to a degree also in such vessels of normal form. 

Undoubtedly, divided uptakes or any arrangement of deck openings resulting in a separation of deck 
material from the ship’s sides reduces very greatly the contribution to strength of such isolated parts of 
the deck, unless some very effective vertical structure for developing the resistance of such parts can be 
arranged ; as the author indicates this is to a great extent precluded by the lay-out of accommodation. 
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A feature svhich has been adopted in some large passenger vessels namely, longitudinal non- 
watertight but robust steel bulkheads—one each side of centre line of vessel—from aft end of 
machinery space to extreme aft end of counter at aft end of vessel and vertically from the inner bottom 
to at least the strength deck, with suitable openings in same for cross communication adequately com- 
pensated, indicates, however, the possibility although these longitudinal bulkheads were, I think, fitted 
principally for the purpose of reducing vibration and this with successful results. 

Referring to this elusive subject of vibration, my opinion and experience are, that as regards the after 
part of the vessel, the above-mentioned longitudinal bulkheads are most efficient preventers of vibration. 
Above the deck to which they extend it is not impossible to arrange for their function to be continued 
through efficient deck girders and pillaring and in some cases also through deckhouse sides. 

Further, regarding the author’s reference on page 6 to increases in scantlings of deck beams, girders 
and pillaring as a basis for mmimising vibration in large passenger vessels, there is no doubt such increases 
are very effective and in this connection I am of the opinion this should be carried out in association with 
reinforced deck beams at intervals in addition to pillar requirements. 

Further, a definite maximum ratio of depth of deck beam to its span could, without undue increase 
in weight, be adopted and this should not, in my opinion, exceed about 12 and certainly not 15 at the 
very outside, in certain parts of the decks at the after part of the vessel. If such a ratio is maintained 
in association with the special reinforced transverse beams—just referred to—of say same depth as the 
longitudinal deck girders, considerable reduction in vibration should result. 

These remarks, | suggest, apply to large passenger vessels with service speeds of from 25 to 30 knots. 

Coming now to the sub-title * Longitudinal Strength” I would ask the author if he would be so kind 
as to explain exactly the reason for what he there sets forth, namely, that as in large passenger ships, 
in which the draught is small compared with the dimensions of the vessel, the bending moment does not 
vary in direct proportion to the draught. 

It has already been brought to the notice of the Members of this Association—vide Mr. W. Thomson’ s 
1921-1922 Paper on Oil Tankers—and my 1923-24 Paper for Ordinary Cargo Vessels—that the normal 
tensile and compressive unit stresses at top and bottom of the ship’s girder section corresponding to load 
draught and a standard uniformly distributed cargo of homogeneous nature are not necessarily the most 
serious (as my Paper for cargo ships particularly shows), for at draughts less than the load draught 
relatively high and serious stresses result as a result of concentration of loading. 

Now ina large passenger ship it is difficult, nay almost impossible, to realise concentration of loading 
such as has been experienced. in cargo ships, for I take it a request for increase in draught of a large 
passenger vessel would be probably for one, or possibly two, of the following reasons :— 


(1) Increase in weight of oil fuel carried. 
(2) ” sy Machinery. 
(3) 9 ise eae CATEO. 


and possibly, but less likely, weight of hull structure, so I would be obliged if the author would clarify 
the matter in his reply to the discussion. 

The question of main longitudinal strength is of course always important, but experience, I think, 
shows that close attention to detail in all parts of the hull structure of a large passenger vessel is very 
necessary as damage due to heavy weather in almost all cases is in the nature of straining of relatively 
local parts of the structure, due in some cases at least to features such as bulbous bows as indicated 
by the author himself in the third paragraph from top of page 7. In this connection also there 
is no doubt whatever that height above still water level has little relation to the damage which may result 
from heavy weather. 

It is not out of place also, in my opinion, to note that the construction and attachment to effective 
hult structure of some so-called non-structural parts, as for example longitudinal and tranyerse divisional 
bulkheads, leaves something to be desired if owners are to be ayoided annoying and often costly repairs 
during the service of the ship. 

In conclusion, I would congratulate the author on this well-written and very readable section dealing 
with the structural aspect of development as part of this admirable symposium. 


J. Hopcson (Barrow). 


This subject, being so extensive, can only be dealt with in a general way, in the space of a short 
paper, and the author is to be congratulated upon having given us a very comprehensive survey of all 
recent developments. 

The amenities of a first class luxury hotel, now provided on most modern passenger ships, have 
undoubtedly popularised ocean travel and cruising, and thereby increased the earning capacity of such ships, 

Under the heading of general design and appearance the owners must of necessity pay some 
attention to contemporary taste, but it is essential that the finished structure should have an appearance 
which will be at least pleasing to the majority ; the avoidance of extremes is more likely to attain the 
desired result. The fashion of two or three “funnels” has again reverted to one funnel and even one 
mast in some of the latest ships. One funnel in a moderate sized vessel has the advantage of allowing a 
greater expanse of sports deck. 

With regard to proportions, it is true that slightly greater initial stabitity is now being provided, 
but an increase of heam ratio is necessary on account of lighter machinery combined with larger super- 
structures and elevation of heavy topside material. 

For longitudinal strength the great depth of the girder available over the midship portion together 
with the number of decks is ideally suited to the economical provision of ample strength, once the 
criterion of strength has been decided upon, Having regard to the number of variable factors involved, 
it would seem prudent that the longitudinal strength of such large vessels should be sepa rately investigated 
rather than based upon empirical coefficients, especially in the case of high speed Atlantic ships. 

The extent and tapering down of the main strength superstructures, emphasised in the paper, is of 
great importance. The present tendency to increase the size of embarkation doors and to fit rectangular 
windows instead of circular lights in the topsides, also requires careful consideration, as in some cases 
adequate compensation is difficult. 

The problem of light superstructures above the strength deck has become more difficult on account 
of the demand for many large windows and doorways with very low sills, 

It is doubtful if only one expansion joint in a long superstructure really affords much relief, These 
joints are often situated in positions where minimum pillaring is desired and are then frequently a 
source of noise. 

The use of special quality steels for topsides and superstructures with its attendant reduction of 
weight has helped the stability problem. The question of fitting such steels, however, is sometimes merely 
one of economics in building, ie., reduction in weight contra extra cost of steel, 

The arrangement of oil fuel bunkers referred to at the bottom of page four, in which the tank top 
plating is stopped at the longitudinal oiltight bulkheads, has been fitted in seyeral recent vessels. In 
some cases the side bunkers are common with the double bottom inboard to the second side girder which 
is made oiltight. This arrangement has raised an interesting question under the sub-division regulations 
on the point of heeling after bilging on one side, for which levelling pipes have been provided across the 
ship. It is understood, however, that the arrangement is being discouraged by the authorities, and it is 
probable that an inner bottom covering the bilge to the height prescribed in the regulations may again 
he the usual practice. 

The provision of a horizontal cofferdam over the top of the oil bunkers has many advantages as 
stated in the paper; it also provides a convenient space for the running of large diameter pipes usually 
fairly numerous in this region. This cofferdam is frequently situated at, or just below, the waterline, and 
in some ships it is entirely open to the machinery spaces for ventilation reasons. Such an arrangement, 
greatly reduces the side protection afforded by the side bunkers as well as the structural contribution of 
the longitudinal bulkheads. 

A problem which has arisen, as a result ot the adoption of large W. I’. boilers, is the available deck 
height in the boiler rooms of the moderate sized ship. Very low seatings have been fitted, and in some 
cases the inner bottom has been slightly lowered. In some of these ships very high temperatures have 
been experienced at the tank top necessitating the fitting of heat-proof cement. Any reduction in the 
corrosion increases in thickness in such cases would seem to be undesirable, also the carrying of oil fuel in 
the double bottom under such boiler rooms seems to require some reconsideration. One solution would 
be the curtailment of the lower deck over the boiler room, but this means loss of valuable deck space, 
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The problem of vibration referred to on page 6 is of very great importance in all passenger ships, 
and turbo-electric propelling machinery has been a yalued contribution to its satisfactory solution, as 
all who have travelled in such vessels testify to their smoothness. 

At the same time modern engineering practice has succeeded in reducing considerably the vibration 
of geared turbine machinery, so that the question does not now appear to be such an influential factor in 
the choice of type of machinery, and some companies which adopted turbo-electric drive have reverted to 
geared turbines. 

Whilst the elimination of the cause of vibration is chiefly the engineers’ problem, much can be done 
by the shipbuilder to minimise its effects, and the point, made in the paper, that the ship’s architects 
should arrange their schemes of decoration and accommodation within the requirements necessary for an 
efficient structure is of supreme importance in the present stage of development of these ships. The 
most important and desirable of these requirements though seldom possible in practice, is that all pillars 
should be vertically in line; care and detail attention in designing, and a spirit of compromise will 
generally produce an efficient arrangement. 

Concentrated loads stepping on flexible girders constitute always a possibie source of local vibration, 
and where they cannot be avoided extra stiffness in the girders should be provided. Detailed attention 
to the structure above and below pillars in order to obtain hard bearing fits is also helpful, and to this 
end electric welding has been of great benefit. The necessity for stiffness in deck girders is now 
generally realised, but in some cases restricted head room over beds has necessitated the fitting of 
inefficient types of girders and long span girders in public rooms and open spaces are not always as deep 
as they might be. 

In some cases something more might be done at the stern in way of the bossing to absorb the 
impulses of the propellers. In some ships a longitudinal centre line bulkhead has heen fitted throughout 
the after tunnel space with beneficial results. If this bulkhead is watertight, it serves the additional 
good purpose of isolating the effects of serious damage to one tail shaft. Web frames are useful 
members against vibration but the web frames now fitted in the topsides in conjunction with lighter side 
frames are not always sufficiently rigid. 

With regard to the remarks under the heading of “Stems and Sterns,” it still appears doubtful 
whether any of the extreme ideas as regards form possess the overall efficiency claimed for them. It is 
interesting to mention that in some recent 25,000 ton ships the tank experiments showed that a well 
designed normal form was distinctly better than a ‘* Maier’ form at the required speed. 

The intensive search for economy in cost of building has eliminated castings altogether from the 
stems of some recent large ships. The whole stem from keel to deck is of fashioned plates, those at the 
fore foot being of boiler quality steel in short lengths pressed hot; the butts are electrically welded as 
are the internal supporting webs. The radius of the stem is gradually increased from above the water- 
line to the deck, as mentioned in the paper. ‘The wider deck space at the top, in addition to providing 
extra space round the anchor gear, affords ideal stowage in the top “tween deck for a canal searchlight 
for which a sautter is provided in the stem head. 

A reduction in the weight of spectacle frames has also been affected by arranging a thinner barrel 
with circumferential and longitudinal ribs. 

Mention has been made of the large increase in the piping systems and ventilating trunks now 
required for water services, and air conditioning arrangements now provided for passengers. The 
maintainance of the strength of deck girders in way of passing trunks and pipes requires increased 
attention, and incidentally this provides additional argument for adequate depth in the girders. 

The details of construction of these vessels and especially the pillaring arrangements have been 
greatly simplified and made more efficient by the use of electric welding. 


R. Crawrorp (Bilbao). 

The authors have given us an excellent resumé of the recent developments in large passenger ships, 
which is singularly opportune, in view of the intense interest displayed at the present time by all connected 
with marine affairs. Eyery member of the Association owes to them his thanks and appreciation. The 
information and tables of data will prove most useful to ail Members, and must have taken a great deal 
of time to compile. 


There are one or two further notes which the writer wishes to add which may prove useful. 

Pages 3 and 4, Superstructures.—In order to overcome the horizontal shearing stresses in the 
topside riveting at the breaks of the strength superstructures, the side plating of the superstructures is 
very often carried down to the deck level, thereby obtaining a good connection to the continuous gunwale 
angle and sheerstrake below. 

In large vessels a great deal of the noise or creaking, which is sometimes experienced in the super- 
structures, is in the writer’s opinion, caused by racking or working of the massive top hamper in the 
transverse direction, and a much stiffer structure and less noisy one might be provided by arranging the 
transverse bulkheads and partial transverse bulkheads directly in line or as near as possible in line with 
the main sub-division bulkheads. This arrangement also minimises vibration, and it would be as well to 
very carefully consider it in the early stages of the design. 

Page 4, Main Structure—In the case of the “MannaTran” where the longitudinal oil-tight 
bulkheads are carried down to the bottom shell, it would be interesting to know whether any reduction 
was made in the thickness of the bottom plating (compared with other similar vessels, but without this 
arrangement) on account of the additional longitudinal strength provided by these longitudinal bulkheads. 

Some reduction has sometimes been made where the girders in the double bottom have been made 
continuous, and in at least one case a further advantage was gained by a smaller diameter of rivet being 
allowed on account of the reduced thickness of bottom plating. 

Page 7, Details—Another recent development which might be added to this section is the use of 
electric welded chain cables of special steel (having a tensile breaking strength of 31 to 35 tons per sq. in.) 
which will withstand breaking loads 40 per cent above those of ordinary fire welded cables. 

Pages 6 and 7, Stems and Sterns.—With regard to cast steel stems and sternposts and also shaft 
brackets and rudder frames, the modern tendency is to increase the scantlings of the body of the casting, 
and reduce the number of webs and fillets, which greatly simplifies the casting, and avoids shrinkage 
cracks. 


REPLY BY THE AUTHOR. 


It is interesting to note that Mr. Blocksidge thinks the maximum limit in regard to the size of large 
passenger ships has now been reached and that he and Mr. Bennett both consider that development in 
the future will be in the direction of smaller vessels driven at increased speeds. In contrast to these 
opinions, Mr, Ormiston says that no one can assert that a definite arrest in dimensions and consequent 
cost appears yet in sight. 

In any project of the “mammoth” type the design has to be based upon circumstances and demands 
which are expected to prevail when the vessel is trading, but between the time of design and the time of 
entering service there will be an interval of some three to four years during which there might be a 
radical alteration in many of the conditions on which the design has been founded. This constitutes a 
serious risk for the shipowner. From the technical point of view the limit in size has not been reached, 
hut the present tendency for countries to become more self-dependent and self-contained is likely to restrict 
intercommunication and reduce the demand for overseas transport. 

It is not thought that the proportion of L/D has been reduced in order to prevent the strength deck 
material from becoming excessive, as inferred by Mr. Ormiston. It is suggested that the real reason lies 
in the modern demand for enclosed superstructures to accommodate public rooms and sports spaces 
instead of providing long open promenades at the ship’s sides. The naval architect has therefore taken 
advantage of this development by raising the strength deck thereby obtaining a concession in weight 
without loss of strength and securing a gain in stiffness, 

Completely diverse opinions are expressed by Mr. Ormiston and Mr. Hodgson in respect of the 
corrosion increase in double bottoms in way of water tube boilers. Mr. Ormiston is doubtful whether any 
increase is necessary whilst Mr. Hodgson says that any reduction in the corrosion increases would seem 
undesirable. The practice quoted in the paper refers to deep well-ventilated double bottoms with a 
reasonable distance between the tank top and the bottom of the boilers. Where these conditions are 
departed from, special consideration of the scantlings would be necessary but it would be rather surprising 
to find a large passenger ship where the height in the boiler rooms is restricted. 
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The remarks in the paper regarding strengthening of bottom forward apply, as stated, to very large 
vessels and in such cases it is often unnecessary to provide the same standard of stiffening as in the 
ordinary cargo vessel. The exact nature and extent of the strengthening will depend on the size of the 
vessel and its form forward, and also upon the existence of any special features such as the bulbous bow. 


Mr. Ormiston and Mr. Hodgson refer to the fitting of longitudinal steel bulkheads in the after part 
of the vessel. This arrangement is undoubtedly an excellent one for reducing vibration especially if the 
bulkheads are arranged in line with the pillaring of the passenger decks above. 

Messrs. Thomson, Ormiston and Hodgson refer to the remarks in the paper on “ Longitudinal 
Strength.” The condition of loading usually considered when comparing the strength of large passenger 
vessels is the “arrival” condition, and the bending moment derived therefrom is relatively greater than 
for a cargo ship under similar conditions. Calculations for early large vessels showed that the bending 
moment coefficients were less than had been expected and during recent years, when depth has been 
increased without a corresponding increase in draught, the bending moments coefficients have become still 
less. The author and Mr. Balfour, from independent investigations, came to the conclusion that the 
depth of the structure in relation to the draught had an unexpected influence on the bending moment 
and that the bending moments in vessels having similar characteristics but different depths of structure 
will not be proportional. This applies primarily to different ships of the same type under similar 
conditions and not to one ship under varying conditions of loading and draught as assumed by Mr. Ormiston. 
It is well known that at draughts less than the load draught relatively high and serious stresses can result 
in cargo ships due to concentration of loading as stated by Mr. Ormiston, but these conditions are not 
normal ones and the scantlings are not usually based on them. In the case of the large passenger ship 
the “arrival” condition is not an abnormal one. 


As regards Mr. Thomson’s remarks it might be pointed out that Mr. Balfour's investigations were 
made on a theoretical basis but the author’s analyses were based upon actual results and data. When the 
same conclusion is reached from these two methods it is scarcely correct to assert that there is a lack of 
definite knowledge. Although the suggestions put forward appear untenable to Mr. Thomson he advances 
no other reason to explain the difference which exists between vessels of the type under consideration and 
other ships. It is true that their number is relatively small but in no case will an extension of the 
International Standard of Longitudinal Strength satisfy the requirements of the large passenger ship. 

It is agreed that the variation of the calculated stress in accordance with *y L isa refinement. In 
practice the corrections due to change in block coefficient tend to eliminate those due to change in speed. 

Mr. Hodgson says that it would seem prudent that the longitudinal strength of large vessels should 
be separately investigated rather than based on empirical coefficients. This is unquestionably the best 
way and the one which, scarcely without exception, is adopted in practice. But one must not lose sight 
of the fact that before a design can be formulated many estimates have to be prepared and their correctness 
verified later by a system of trial and error. The Classification Society is usually approached in regard to 
the desired scantlings before any detail strength calculations have been made by the builders. Careful 
analyses have shown that a very close approach can be made to the scantlings provided there are no 
unusual features which will influence the strength and it inspires confidence and is more dignified to 
indicate the requirements than to wait until the builders have completed their calculations. 

The longitudinal strength of these large vessels is a very great subject and cannot possibly be dealt 
with within the scope of the paper. 

In reply to Mr, Crawford’s enquiry regarding the thickness of bottom shell plating it might be 
yointed out that in large vessels, which lie outside the Society’s Tables, it is usual to base the scantlings 
of the bottom shell plating on the length, draught and frame spacing and, as in most vessels of this type 
it is necessary to have longitudinal girders in the double bottom, it is not seen why any reduction in 
thickness should have been made in the bottom plating in the “* MANHATTAN” due to the longitudinal 
oil-tight bulkheads being carried down to the shell. 


PART I.—(b) PROPELLING MACHINERY. 


By R. LEE ANNEAR, 


W. Cowre (Southampton). 


The very comprehensive summary given by the author of the developments in marine propelling 
machinery installations, which have marked the post war years, is a valuable contribution to the 
transactions, 


The search for economies in performance, and the competition between the internal combustion 
engine and steam engine, together with the advance in metallurgical science and practice, has accelerated 
progress so rapidly that machinery designed in 1920 1s practically obsolete, and, had it not been for the 
depression in the shipping industry, we would probably have seen a large number of vessels re-engined, 

A very interesting feature as shown by the paper is that Diesel engines, geared turbines and turbo- 
electric types have been fitted in recent years in vessels of similar capacity and class for trades not very 
different, and one is rather curious to know what had been the determining factor in the choice. The 
single reduction geared turbine, with electrically driven auxiliaries, is, however, still probably the most 
popular type for high-class passenger vessels. “The adoption of water tube boilers, with pressures of 
400/450 Tbs. per sq. in., and superheat to 750° F., is now general, and the remarkable efficiency of 
the boilers has been a factor in the very low fuel consumptions for these installations of around -¢ Ib, 
per S.H.P. 

The turbo-electric drive has much to commend it for this class of vessel. Its flexibility and 
absence of noise, maximum astern power without having to introduce special units for this purpose, are 
advantages of great import. The chief objection to its more general adoption appears to be the 
transmission losses, 

The large number of units comprising Diesel engine machinery for the power required in this class 
of vessel, and the heavy reciprocating masses, with the danger of noise and vibration, seemed to have 
outweighed the low fuel consumption possible with this type. Where, however, the owners have had 
courage to adopt it, their confidence appears to have been justified. 

Advances in design of all types of machinery involving higher pressures and temperatures has been 
encouraged by the improvement in materials and workmanship. In turbine design, the increased rotor 
speeds have become possible by the improvement in manufacture, in testing and securing of the blading 
and accurate balancing. Gearing has greatly improved in precision of machining, the balancing of 
wheels, and the introduction of the enyeloping and all addendum tooth. 

Improvements in foundry practice have been conside rable, and the ability to manufacture reliable 
steel castings of large dimensions and intricate design has made high pressures and temperatures possible. 
The hot mould process, together with the wider use of high-grade irons and semi-steels, has given 
engineers reliable castings, having shock and heat resisting qualities far superior to the ordinary irons, 
and has lent confidence in the development of the large units of the present day Diesel engine. 

In this district, between 1924 and 1935, five vessels have been completed for one company ; all of 
similar dimensions, the machinery in each case being single reduction geared turbines with electrically 
driven auxiliaries. The first vessel was fitted with cylindrical multitubular boilers and smoke tube super- 
heaters, the pressure being 215 Ibs. per sq. in., and steam temperature about 600° F. The vessel 
completed last year has water tube boilers and interdeck type superheaters. The pressure is 450 Ibs, per 
sq. in. and steam temperature 750° F. It is stated that the economy shown in the latter vessel is about 
2 per cent. over that of the 1924 ship, which may be taken as the measure of progress in eleven years, 


10 


REPLY BY THE AUTHOR. 


My contribution to the omnibus paper was in no way original or exhaustive. It quoted installations 
which, in my opinion, indicated the trend of modern design of machinery for passenger ships. 

As Mr. Cowie states, “one is curious to know what has been the determining factor in the choice” 
where so many types of engines have been fitted in recent years in vessels of similar capacity and class 
for trades not very different. 

It is essentially a question of commercial economics, but not easily explained. For light-weight 
high-powered propulsion units the high economic efficiency obtainable from the use of higher pressures 
and temperatures has to be combined with the comparatively slowly-rotating highly-efficient propeller. 

Mr. Cowie cites the advantages of turbo-electric drive for this form of geared propulsion. If, and 
when, the electrical engineer can reduce the cost and losses of this form of transmission, it will be more 
generally adopted. 

The Fottinger hydraulic drive was an attempt which may yet be further developed to accomplish 
this objective, although its adoption hitherto has been more as a flexible coupling. 

About twenty-five years ago it was hoped that double reduction mechanical gearing would solve the 
problem, but this form of gearing is now rarely used. There still seems a wide field for design of high 
pressure steam units, as for marine purposes pressures up to 800 lbs. per sq. in., and for land engines 
pressures of over 1,000 Ibs. per sq. in., have been tried. For heavy-oil propulsive units, the adoption of 
solid injection of the fuel removed the troubles occasioned by the high pressure air compressor, and, by 
means of the waste gas boiler, recovery of much heat from exhaust gases is possible. The limit of size 
of cylinder would appear to be one metre diameter, and the later experiments have been directed to 
accomplish weight reduction by the more general use of stcel instead of cast iron. 

What is a most remarkable feature of modern passenger vessels is the huge increase in the “hotel” 
load. This is almost entirely an electric service. As the auxiliary units are, in almost all cases, 
independent of the propelling units, the auxiliary engine room of tne modern liner is the centre of the 
most intimate activities, including the power for lighting, heating, refrigerating, steering, cooking, 
pumping, ventilating and other plants. 

Since the paper was written there have been two record-breaking examples of modern passenger 
vessels, the “QuEEN Mary” and the “Sririinc Castries.” the first of a steam geared turbine and the 
second of a double-acting oil engine, which, in their respective spheres, have enhanced the credit of 
the modern shipbuilder. 
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PART I.—(c) FIRE PROTECTION. 
By ©. W. REED. 


W. Tomson. 


Mr. Reed’s description of the methods adopted for the detection and extinction of fires on board ship 
is So complete that little can be added. ‘The advocates of the various devices are each very insistent on 
the superior merits of his particular nostrum and perfectly certain that the employment of his particular 
system would lead to the abolition of losses of ships by fire. 


The most recent official regulations are those issued by the French government which go considerably 
heyond the requirements of the International Convention. Not only are the standard fireproof bulkheads 
to be fitted at intervals of 131 feet but each compartment thus formed is to be sub-divided into areas of 
about 530 square yards and these again further sub-divided into areas of 170 square yards. Elaborate 
details are given of the fire-resisting properties of each type of bulkhead to be provided for these sub- 
divisions, hut it is even required that carpets and curtains after cleaning are to be again fire proofed, 
Careful as these regulations are to provide against all contingencies, there is little doubt that the best 
safeguard of all is the provision of an adequate fire patrol and that there is no adequate substitute for 
continual vigilance on the part of the crew. 


G. O. Watson, 


In connection with this subject, Mr. Reed quite rightly summarises the “causes” as a necessary 
preliminary to dealing with prevention and since the electrical installation, rightly or wrongly, is so 
frequently blamed for fires a further analysis of these cases might profitably be made. We electrical 
engineers are becoming hardened to the false accusations so frequently levelled at electrical installations 
as the cause of fires. While not denying that there are potential dangers if upkeep and maintenance are 
neglected or installation is not in accordance with the requirements of the rules we do know that every 
time a fire occurs which cannot be otherwise accounted for, it is assigned to “short circuit.” Many cases 
could be quoted where fires in buildings have been so assigned where the building has not been even wired 
for electricity. 

In one instance a fire was started by blankets being placed in a store room by a steward who left an 
electric radiator switched on, The blankets slipped down into contact with thé radiator with obvious 
results. In another very similar case, an engineer joining a new ship thought his blankets needed airing 
so he spread them in front of his electric radiator with the same consequence, As a result the superin- 
tendent had every radiator removed from the ship. The Society’s Rules now forbid luminous radiators 
in cabins, ete., and require them to be of the non-luminous or conyector type operating at black heat. 

Another type of fire was started in an engine room as a result of a jet of oil from a burst pipe 
impingeing on a lamp fitting from which the protecting globe was missing. 

Chafing of cables where they pass through beams or bulkheads is a frequent source of danger and 
these points should be specially examined during construction and at times of Periodical Survey. 

Passing on to the question of prevention, it is evident that the author is very sceptical and non- 
committal on the subject of rendering timber fire-resisting for he uses expressions such as ‘it is claimed” 
and “so-called” and one is left with a grave doubt as to the efficacy of these methods. 

Some serious fires have taken place while ships have been under construction, and to those acquainted 
with the conditions they are not surprising. Accumulations of wood-shavings and other inflammable 
materials are to be seen in proximity to rivet fires and oxy-acetylene cutting operations, etc. One also 
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observes the risky nature of the temporary lighting cables. In this connection it would tend to reduce 
risks if the ship’s wiring were completed as early as possible and use made of it to supply temporary 
lighting as far as practicable. 

Then again there is the very necessary precaution of stopping the supply of ventilating air to the 
seat of the fire. Some owners now make provision for all ventilating fans to be controlled for stopping 
purposes from the bridge. In the case of the “P. C. Hoorr” which was burnt out on the Continent, a 
year or so ago, it was disclosed that subsequent to fumigating the ship the fans had been left running to 
clear the fumes. On the outbreak occurring it became impossible to stop the fans and the damage was 
much greater than would otherwise have been the case. 


The author describes some of the methods of fire detection in use. Other systems for electrical 
detection depend on the unbroken continuity of electrical circuits, so arranged that a break will cause an 
alarm to be given. One of these consists of a strip of low melting point metal foil between two layers of 
paper, approximately half inch wide. The strip can be glued around the walls of cabins and painted over. 
The suppliers counter any criticism that the fire must reach the walls before the alarm is given by asserting 
that the fire is not “serious” until it does so. 

Another system, similar to that described by the author, wherein sprinkler bulbs are used to operate 
an electrical alarm device, consists of a small glass bulb containing a highly volatile liquid. It is so 
constructed that at a pre-determined temperature the liquid has expanded to the full extent of the tube 
which then bursts. The outer surface of the bulb is metalised and completes the electric circuit, so that 
the bursting of the bulb breaks the circuit. 


8. TowNsHEND (Gothenburg). 


Under the heading “ Cause” the author, in his excellent paper, says that it is difficult to assign the 
cause of most shipboard fires, as the evidence is usually destroyed by the fire itself. Then follow certain 
fire statistics which unfortunately do not descriminate between the large passenger vessel and other types. 
It does, however, appear from the figures given that about 75 per cent. of the fires, the causes of which 
are known, occurred in the cargo and fuel, 22 per cent. occurred in the machinery space and 2 per cent. 
elsewhere. These percentages suggest that investigations in regard to outbreaks of fire should have been 
directed to cargo and fuel spaces, Yet, in spite of this, very great attention has been focussed in recent 
years on the passenger accommodation and the ship’s structure. 

The reason for this might possibly be found by quoting the statistics for large passenger vessels, 
Out of the total of 688 fire outbreaks referred to by the author, 21 cases occurred in ships between 
10,000 and 15,000 tons gross and 10 cases in vessels of over 15,000 tons gross. hese figures, in them- 
selyes seem small, but when they are expressed as a percentage of the total number of ships in each 
category the comparison becomes very different. This is shown in the following table which includes 
only steam and motor ships :— 


“* pate | Total Number Number of Fire Ratio of Fires to 
Size of Ship (gross tons). of Ships. Outbreaks, | Number of Ships. | 
| 
Above 100... ar mas = 29,996 G88 2°3 per cent. 
Between 10,000 and 15,000... aoe 292 | 21 | (2 percent. | 
Above 15,000 Hee 8 vee 156 | 10 64 per cent. 


The table indicates that fire outbreaks are much less frequent in small vessels than in large ones, 
the large passenger ship obviously being very vulnerable in this respect. 

Further, the investigations indicated, in regard to vessels holding British Passenger Certificates, that 
11 outbreaks occurred in the cargo holds, 3 in the machinery space and 9 in the passenger or crew accom- 
modation, These figures show that the risk in the cargo and machinery spaces in the passenger ship is 
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about the same as in the cargo ship, but that there is added risk in the passenger ship of fire in the 
accommodation and the figures also indicate that the latter risk is almost as great as the risk of fire in 
the cargo. 

The foregoing, taken in conjunction with the disastrous fires on large vessels which have occurred 
in recent times, point very clearly to the importance of dealing with the subject of fires on board large 
passenger ships. 

One is apt to get the impression that little progress has been made in recent years in the matter of 
tire prevention, for, in spite of the title, the author has devoted only a small section of his paper to this 
subject. It might indeed almost seem that little has been or can be done to prevent fire on board ships, 
that the risk of fire-outbreaks has to be accepted as ever-present, and to a certain extent, unavoidable and 
that attention must be directed more to the detection, restriction and extinction of an outbreak than to 
its prevention. 1 do not, however, believe this impression represents actual fact for much has been done 
in recent times to reduce the risk of fire-outbreak and attention is drawn to the amendments made in recent 
years by the Committee of Lloyd’s Register which have this objective in view. Prevention is better than 
cure and T suggest that these and other matters might have been referred to in order to indicate that 
progress has been made in preventative measures besides the fire-proofing of timber, the production of 
fire-resisting paints and the improved regulations regarding electrical equipment. 

Under the heading * Prevention” the author says that for passenger vessels it is considered that hy 
far the best is the human patrol. Undoubtedly this arrangement is the best detective and restrictive 
measure, as stated in the paper later on, but I question whether it has much value as a preventative. In 
order to be effective as such it would be necessary for several patrols to be on duty at once in a large 
passenger ship and they would require to have authority to demand access to the passenger cabins at all 
times of the day and night. Such a strong disciplinary measure would never be tolerated. 


An arrangement for restricting the vertical spread of a fire outbreak through the ventilators has 
heen adopted in some vessels recently built for Italian owners. A steel baffle plate, capable of being 
rotated through an angle of 90° is fitted in the ventilator. The bafHe on its normal open position lies in 
w vertical plane and is closed by being turned into a horizontal position. Such an arrangement is also of 
value when it is desired to smother a fire-outbreak by shutting off all air inlets. The idea is useful in 
the case of concentric ventilating shafts for preventing the spread of fire from one compartment to 
another whilst it can also be applied to the horizontal ventilating trunks in passenger vessels, Perhaps 
the author can say if such arrangements have been employed in these vessels. 

Mr. Lee Annear in his paper gives some particulars of fire fighting arrangements in the machinery 
spaces and those interested in the subject will find the reference in the middle paragraph on page 12. 


REPLY BY THE AUTHOR. 


It was not expected that any discussion on a paper of this type would be forthcoming, which 
redounds to the credit of those who have taken the trouble to contribute. 


Mr. Thomson, as usual, is to the fore, and his words of praise are appreciated. 

It is interesting to note the extreme measures adopted by the French Government against. the 
possibility of fire, such measures, no doubt, being prompted by the panic following the “(Kor@ES 
PHILLIPAR,” “Asta,” “ L’ ATLANTIQUE” disasters. 

Whether such routine details as re-proofing of curtains and carpets after cleaning will be rigourously 
carried out, and whether they are necessary, is a moot point. 

It is noted that Mr. Thomson agrees with the author in the efficacy of the human patrol, without 
Which the most elaborate precautions are often valueless. 


Mr. G. O. Watson has submitted a most interesting discussion. We haye all been amused and rather 
angry at the usual cries of the Press that each and every disaster at sea is caused through “short 
cireuit.” 

It may be that electric wiring and fittings on a ship are a source of danger if abused, like every 
other useful invention; but there is no reason why, with care, good workmanship, and common sense in 
use, any fires should be caused through them. 


Tt is difficult to guard against such cases as quoted, such as leaving on a radiator in a blanket store. 

Now that electric installations come under the supervision of the Society’s Surveyors in Classed 
ships, much faulty wiring and overfusing will be detected and so many fewer fires occurring. It is very 
difficuli, however, for the keenest Surveyor to bring up to scratch all at once the wiring in old ships, but 
faults will be gradually eliminated, with time and care. 

Now that fewer ships are laid up for long periods, fewer mysterious “earths,” due to damp, will be 
found. 


The author confirms that he has not been impressed, during the many experiments he witnessed, with 
the efficacy of patent timber fire-resisting processes, nor of most of the “ fire-proof” paints. 


It is very important that means be provided for shutting off from decks means of ventilation to the 
to the seat of the fire, such as fans, ventilators, etc. 


The fire detection methods, described by Mr. Watson, using electrical circuits are noted with interest, 

but it would seem that a drawback against these methods would be that when the ship was in port at any 
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time with the electricity “dead,” then these systems would be useless. 


It was, of course, impossible in the paper to attempt to describe all systems of fire detection, 
prevention and extinction, but only a few typical systems or ideas were described—more especially as in 
the last few years fresh systems, patent materials, paints, ete., have been put on the market almost every 
week. 


The author is obliged to Mr. 8. Townshend for amplifying his statistics of fire causes by quoting 
from the anthor’s memorandum on “Fires in Merchant Ships,” prepared some time ago, but now 
presented in a more interesting way. Mr. Townshend thus brings out that large passenger ships are 
more vulnerable than small vessels, which agrees with the popular conception. 


It is regretted that Mr. Townshend thinks that light has been made in the paper of the recent 
efforts in fire prevention, as distinct from detection and extinction, but the author assures him that this 
was not the intention of the paper, but that limitations in the size of the paper caused him, necessarily, 
to curtail much that might have been said. Mr. Townshend appears to draw a fine line between 
“prevention” and “restriction” of fires in connection with the value of patrols, but, it is surely the case, 
that if a patrol or apparatus “restricts” a fire from spreading, he prevents a larger fire, and thus the 
word “prevention” may justly be used to cover both “prevention” and “restriction,” 


In general, it might be added that such far-reaching developments in methods of dealing with fires 
on shipboard, and especially on large passenger ships, have taken place since the dim ages when the paper 
was written, that it is a pity it could not be re-written on a much larger scale. 

However, if the paper has given to such colleagues in outports, who may not have had much to do 


with methods at present in use on shipboard to combat fires, some idea of the general principles involved, 
the author will feel happy at having performed some slight service. 


PART II.—(a) LIFE-SAVING APPLIANCES. 
By E. W. BLOCKSIDGE. 


J. 8. Ormiston (Genoa). 


The provision of an adequate outfit of life-saving appliances on board ship has for some time been 
and should always and constantly be the subject of careful attention of legislators and owners. 


As the present paper clearly shows, great advances have been made, and while one should not be too 
dogmatic in such an important matter, it does seem as if present life-saving appliance arrangements in 
general aboard large passenger vessels were as perfect as they can possibily be from the design point of view. 

One is, I think, justified in coming to such a conclusion by considering the life-saving appliances 
aboard a modern passenger ship, and bearing in mind what the author describes on page 2 of paper as 
the first and most important line of defence against casualty. 

It would be interesting if the author could indicate to us the average per cent loss to which the small 
casualty figures quoted by] him near bottom of same page correspond. It must be a very small ratio indeed. 

The advent of the gravity type of boat davit, as the author states, has greatly increased the efficiency 
of boat lowering apparatus, and T should imagine we have in this type really the “last word” for such 
apparatus, excepting perhaps for minor modifications and improvements of the type and its accessories. 

lt follows then, [ think, that the survey, maintenance in good working condition together with constant 
attention and faithful carrying out of regulations relating to musters and drills would seem now to be 
the important thing in connection with life- -saving appliances, and this is no trite saying, for unless those 
are rigidly and periodics lly attended to, the design and construction efficiences of modern outfits aboard 
ship for the saving of life at sea in case of casualty, are defeated, and that which is intended as a provision 
against an emergency in which the lives of two or three thousand people may momentarily be at stake, 
becomes useless as such. 

I would congratulate the author on his important contribution to this general subject of recent 
general deyelopments of large passenger ships. 


REPLY BY THE AUTHOR. 


The subjects included in this paper are of a special character and do not invite discussion. Letters 
of appreciation have, however, been received from Surveyors in the remote corners of the Society’s sphere 
of operations and who welcome the efforts of members to distribute information in such a form for easy 
reference. 

My old colleague, Mr. Ormiston, draws attention to several important features of the subject, 
particularly in regard to the necessity of faithfully carrying out the regulations relating to musters and drill. 

With reference to his enquiry as to the ratio of the loss of life referred to in the last paragraph on 
page 2 of the paper, it is difficult to obtain reliable information relating to the total number of passengers 
carried on all classes of ships, but the author has in his possession the numbers of passengers carried on 
the North Atlantic Service for the past three years and the percentage of loss is less than one, which can 
be considered as negligible. 

The number of ships lost at sea of 1,600 tons gross tonnage and upwards and registered in the 
United Kingdom averaged 1 in 156 in 1920-22 and 1 in 242 in 1982- The number of officers and 
seamen lost in 1910-14 averaged 1 in 412, and in 1932-34 in was 1 in 2 360. The number of passengers 
lost in the years 1910-14 ay eraged 129, and in 1929-33 the average was as low as 22, the percentage of 
loss being negligible. 

* These statistics show a steady improvement every year. 

As past-president of the Association I desire to thank my five colleagues who combined to bring into 
one paper the results of their investigations into the various subjects of importance associated with the 
modern passenger ship. 
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PART II.—(b) SUB-DIVISION. 
By 8S. T. BRYDEN. 


G. BucHanan (London). 


In this paper we have a very comprehensive comparison between the requirements of 1915 and 1932, 
and the part of the paper which interests me most is the portion dealing with the spacing of bulkheads, 
as I had occasion, some time ago, to carry out a somewhat similar series of calculations comparing the 
two sets of rules. 

Instead of varying the draught and keeping the same spacing of bulkheads, I kept the draught the 
same under both sets of Rules and found the number of bulkheads required. 


Two types of vessel were considered, practically the same as the author has done. In the vessel of 
the passenger type, in which the carriage of cargo is of relatively small importance, the insertion of an 
additional bulkhead is not a vital matter. The result of the investigation showed that one additional 
bulkhead was required in the fore body in the 1915 Requirements compared with the 1932 Requirements, 
in order to obtain the same draught. 


In a vessel of this type, a two-compartment, and, in some cases, a three-compartment vessel is fairly 
easy to obtain, due to the presence of oil fuel and fresh water tanks and the splitting up of engine 
rooms, auxiliary engine rooms and boiler rooms into separate compartments, 


In the case of the mixed type of vessel between 450 ft. and 500 ft., in which the length of hold is 
the primary consideration, any relaxation in the Rules is immediately taken advantage of. 

In the investigations previously mentioned a 450 ft. combined cargo and passenger liner was 
considered. This vessel had approximately the same permeabilities as Mr. Bryden has taken and the 
draught was taken which the vessel would have obtained under the 1932 Rules. 


The design of this vessel gave two holds forward, two holds aft, and a combined engine and boiler 
room, giving a reasonable length of hold for the arriage of cargo both forward and aft, although it 
should be noted that there is one less buikhead than the requirements of the Classification Rules. 


On carrying out the same calculation for the 1915 Rules, it was found that an additional bulkhead 
was required in both the forward and aft cargo spaces, and, if the combined engine and boiler room had 
been 1 ft. longer, an additional bulkhead would have been required here also. It can be seen that the 
introduction of these two additional bulkheads would greatly diminish the usefulness of the spaces. 


When the 1915 Regulations were adopted, too much attention was paid to the passenger type of 
vessel at the expense of the mixed type. The author makes the statement that it is doubtful if the 
relaxations permitted by the 1928 and 1932 Rules are justified. In the case of the mixed types, I think 
that if was absolutely necessary in order to keep this type of vessel in existenee. 

From the figures for the passenger type of vessel which Mr. Bryden has given on page 27, it will 
be seen that the factor of sub-division varies from *376 to “455 in conjunction with permeabilities which 
vary from 76 per cent. to 79 per cent. From a practical point of view, both these figures give a tiyo- 
compartment standard, provided the cargo carried gives 2 permeability as calculated. The difference in 
the figures means that the first vessel will not sink so far in the water as the second in the event of 
damage causing a bulkhead to be carried away. In the case of the °376 factor, there is a greater factor 
of safety if the actual permeability is different from the calculated permeability, 


Taking the case of a vessel which, from the Rules, requires a two-compartment standard with a 70 
per cent, permeability, this will be only a one-compartment ship with a reasonable factor of safety if the 
holds are empty and may approach the three-compartment standard if the ‘argo of low permeability is 
carried. 


18 


Considering the mixed type of vessel shown on page 26, in neither case, under the 1915 or 1932 
Regulations, does it approach the two-compartment standard, so that if the vessel was hit on a bulkhead 
it would sink, with the number of bulkheads required under the old or new Rules, and yet under the 1915 
Rules two more bulkheads are required than under the 1932 Regulations. 


In conclusion I would like to ask Mr. Bryden two questions :— 


1. When the freeboard disc coincides with the passenger line a fresh water allowance is incorporated 
in the dise. When the freeboard mark is well above the passenger line, is it left to the master of a 
passenger vessel to gauge the additional sinkage allowed in fresh water ? - 


2. On page 21 under the 1915 Regulations, he states that a watertight deck is not allowed below the 
level of the sub-division load line. Although this requirement appears to have lapsed, | would like to 
know if Mr. Bryden has any idea as to why it was introduced. Finally, it might be pointed out that if 
anyone has any doubts as to the efficiency of the sub-division on any ship in which he is travelling, I 
suggest that the best antidote is a perusal of Mr. Blocksidge’s paper and he will probably be completely 
comforted by knowing that the last line of defence is of such a high standard. 


REPLY BY THE AUTHOR. 


On page 23 of the paper it was stated that under the 1928 regulations all side-scuttles having sills less 
than 6 inches above the deepest load line were to comply with Board of Trade Circular No. 1485 (under- 
water pattern side-lights), but, for the purpose of avoiding any possible misapprehension on the subject, I 
would add that although from the above it might appear that this Circular only came into force in 1928, 
it had actually been applicable to all vessels since 1909. It was, however, mentioned for the first time in 
sub-division regulations in 1928. It should also be noted that this Circular refers to side-lights of 
opening type, and is overuled by the sub-division regulations, in the case of side-lights situated in 
positions where the latter regulations do not permit the fitting of opening side-lights. 


I am grateful to Mr, Buchanan, for his contribution, and particularly for that portion giving the 
the results of his investigations into the sub-division of the “mixed” and “ passenger” types of ship in 
relation to fixed draughts. The requirement, in the case of a “mixed” type vessel of 450 feet under the 
1915 Instructions, of two, or possibly even three more bulkheads than are required in the case for similar 
vessel under the 1932 Supplement, illustrates very clearly the essential difference between the degree of 
severity of the two sets of regulations. With regard to his question as to the fresh water allowance in 
the case of passenger ships, the sub-division regulations take no account of the nature of the water in 
which a ship floats, i.e., the statutory sub-division draught is the same whether the vessel is engaged in 
fresh or in salt water. It is understood, however, that Government officials in this country usually turn 
the blind eye if advantage is taken of a reasonable fresh water allowance when loading in fresh’ water 
before proceeding to the open sea, and the same thing occurs in Canada, The fitting of a watertight 
deck below the level of the sub-division load line was not permitted by the 1915 Instructions, owing to 
the detrimental effect upon the stability of a vessel if hilged wholly above the level of such a watertight 
deck. 


Lloyd’s Register Staff Association. 


ANNUAL MEETING. 


The Annual Business Meeting of the Staff Association was 
held in the London Office on Thursday, 
26th March, 1936. 


The President, Mr. E. W. Blocksidge, occupied the Chair. 


Apologies for absence received from Dr. 8. F. Dorey and Mr. W. Watt were intimated to the 
Meeting. 


The Minutes of the previous Annual Meeting were read and adopted. 


The Hon, Secretary then submitted the financial statement, and stated that in spite of the fact that 
an optiscope lantern and screen costing in all £17 15s. had been bought, the estimated balance on the 
year’s working was £10 5s. 3d., compared with £15 1s. 9d. for the previous year. He stated that a sum 
J 5 “sh 
of £10 5s. 6d. had been contributed by the London Members of the Association towards the cost of the 
optiscope, and that it had been decided to write off the remaining £7 9s. 6d., which accounted for the 
lower balance this year as compared with last year. 


Mr. H. 8. Newton said that he considered the Secretary’s financial statement to be very satisfactory, 
and proposed that it should be adopted ; Mr. E. I. Knowles seconded the proposal. 


Mr. Blocksidge : I am voicing the opinion of everyone, I feel sure, when I say we have had a very 
successful session, and before giving up the reins of office to-night I should like to say “Thank you” to 
all who have helped during my term as President. I appreciate greatly the assistance of the Past 
Presidents who have always been present at the Committee Meetings, and the members of the very strong 
Committee we had last year, who have given valuable support at all times. To many friends in the 
Office, not members of the Association, and to the Printing House and Messenger Staffs, I offer my best 
thanks. 


I desire to express my appreciation for the hearty co-operation of my engineering colleagues shewn hy 
their attendance at all the meetings during the past two years, even when the subjects were not of an 
engineering character. They have always been there in large numbers to support the activities of the 
Association, and I would like to appeal, on behalf of Mr. Ritchie, who, we hope, will take office next 
session, to you all to be at the meetings, even if the subjects are not of particular interest to you. 
Please, therefore, attend the meetings and take part in the discussion. The value of a paper is often 
spoiled by a slack discussion, and in fairness to the man who writes the paper, I appeal to all Members 
on the London Staff to come to the meetings, support the Chairman and contribute to the discussion. 


It isa very old saying, and perfectly true in every phase of life—God only helps those who help 
themselves. If we do not look after ourselves as an Association, we cannot expect Lloyd’s Register to 
look after us as an Association. 


I would like, in closing, to say “ Thank you one and all.” 


Mr. Blocksidge then intimated that the following provisional syllabus had been arranged for the 
1936-37 Session :— 


PROVISIONAL SYLLABUS. 


1936. 

OcToBER 3... me Special Lecture “The Development of Hull Form.” 
J. F.C. Conn, Esq., B.Se. (National Tank). 

NOVEMBER 5... ae “Steering Gear.” 
G. BUCHANAN. 

DECEMBER 3... An * Hatchways.” 
J. G. BUCHANAN. 

1937. 

JANUARY 9... rt * Manufacture, Survey, and Testing of Electrical Equipment.” 
G. O. Warrson. 

Marcu 5 ae a * Manufacture and Inspection of Seamless Tubes.” 
G. T. CHAMPNESS. 

ELECTION OF OFFICE-BEARERS. 
Mr. Blocksidge : The first item is the election of President. I have very much pleasure in 


proposing the name of Mr. G. D. Ritchie as our new President. This suggestion is a unanimous one, not 
only from the Outports, but from every member of the Committee and every member of the Association 
with whom we have been in touch. 


Mr. Thomson in seconding the proposal said : “I am perfectly sure that, both from a personal and 
technical standpoint we are making a wise choice, and one which will reflect every credit on the 
Association. 


Mr. Ritchie: I have looked up the precedents in this matter, and I find. according to the public 
records of the Association, that the newly-elected President was allowed to depart in peace without saying 
anything, but the warmth of your acceptance of this proposal urges me to say something. 


I must say I feel slightly awed when I consider the brilliant men.who have preceded me in this 
high office. It is not for me to live in the same world as Dr. Laws—a world of four, or is it five 
dimensions! I cannot pretend to have that unique knowledge of the world, the flesh and the deyil 
which is Mr. Chalmers. I may have, towards the end of the session, to apply to Mr. Blocksidge for some 
of his life-saving appliances—but I do thank you, gentlemen, very much for this great honour, and 1 
look forward with confidence to a very successful session. 


Mr. A. Urwin proposed and Mr. G. T. Thomas seconded a motion that Mr. J. M. Murray should be 
re-elected as Honorary Secretary to the Association. This motion was carried, and Mr. J. M. Murray 
agreed to continue in the position for the next session. 


The London Members of the Committee were then elected as follows :—V. Lockney, J. G. Buchanan, 
A. Urwin, C. H. Stocks, G. Laing, R. J. L. Ward, L. H. F. Young, G. O. Watson. 


Mr. Heck : Gentlemen, I rise to propose a vote of thanks and of congratulations to Mr. Blocksidge 
for the very excellent service ke has rendered to us during the past two sessions as President. I feel that 
you will agree with me that Mr. Blocksidge has not only worked with enthusiasm, but he has worked 
with inspiration, and, as a result, the position of the Association, far from having weakened, has gained 
vastly in strength. In regard to the arrangement of papers, the contributions of papers. the 
arrangements of visits, and, shall I say, the settling of such small differences of opinion which have 
occurred on the Committee, Mr. Blocksidge has excelled. It is, therefore, with confidence that I ask 
you to join with me in according a very hearty vote of thanks, indeed, for his services, 


Mr. Blocksidge: I thank Mr. Heck for his words of appreciation. 


Ps> Ge> tiene se ; ‘ . 4 ne *¢ C37:55 
i f2 , 3 . f a. an I 


ig 


ie ears 


“2 
bohei 


Snst 
SAP eO$s, 


7, ©, 


% 


ees 


= 


ioe sean’ 


es ae 


ee ers ea Se aren 2 ene eee ee ene ene ee 
Ld - 


25s. 
ae 
ri, 


Pare 3 


